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(BUYS THE MATERIAL 


NEEDED To BUILD 
THIS HOPDIE ! 


Price includes Blue Prints; Architect's 
Specifications; Full Details; Working 


Plans and Typewritten Material List 
OUR HOUSE DESIGN NO. 84 

A cozy, attractive cottage that cannot but win the admiration of all those 
who appreciate a comfortable home. Including the bay, its size is 24 ft. wide 
x 27 ft. deep. Contains six rooms and bath—Parlor, Dining Room, Kitchen, 
Reception Hall. and Pantry downstairs, three Chambers and Bath upstairs. 

The general construction and design of this house represents the greatest 
possible economy combined with convenience of arrangement, dependability, 
and harmony and beauty of appearance. 

The material we furnish for construction has been selected with extreme 
care and is of most excellent quality throughout. Our Guaranteed Building 
Proposition insures you of ample quantity of the quality specified, prompt 
shipment, safe arrival and absolute satisfaction on the entire deal. Every home 
builder should take advantage of this extraordinary money-saving opportunity. 
Write today for more complete information and description. 


We Save You Big Money on Lumber and Building Material! 


The Chicago House Wrecking Co. is the largest concern in the world devoted to the sale of Lumber, Plumbing, Heating Apparatus 


and Building Material direct to theconsumer. No oneelse can make you an offer like the one shown above. 


€ propose to furnish you 


everything needed for the construction of this building except Plumbing, Heating and Masonry material. Write for exact details of 
what we furnish. It will be in accordance with our specifications, which are so clear that there will be no possible misunderstanding. 


How We Operate 


We purchase at Sheriffs’ Sales, Receivers’ Sales and Manu- 
facturers’ Sales, besides owning outright sawmills and lumber 
yards. Usually when you purchase your building material for the 
complete home shown above, elsewhere, it will cost you from 
50 to 60 per cent more than we ask for it. By our “direct to you” 
methods we eliminate several middlemen’s profits. We can 
prove this to you. 


What Our Stock Consists of 


We have everything needed in Building Material fora building 
of any sort. Lumber, Sash, Doors, Millwork, Structural Iron, 
Pipes, Valves and Fittings, Steel and Prepared Koofing. Our 
stock includes Dry Goods, Clothing, Furniture, Rugs, Groceries, 
etc., Machinery, Hardware, Wire Fencing — in fact, anything 
required to build or equip. Everything for the Home, the Office, 
the Factory or the Field, besides everything to wear or to eat. 
Send us your carpenter’s or contractor’s bill for our low estimate. 
We will prove our ability to save you money. WRITE US 
TODAY, giving a complete list of everything you need. 


Free Book of Plans 


We publish a handsome, illustrated book, containing designs 
of Houses, Cottages, Bungalows. Barns, etc. We can furnish 
the material complete for any of these designs. This book is 
mailed free to those who correctly fill in the coupon below. Even 
if you have no immediate intention of building, we advise that you 
obtain a copy of our FREE BOOK OF PLANS, It’s a val- 
uable book. 


Our Guarantee 


This company has a capital stock and surplus of over 
$1,000,000.00. Absolute satisiaction guaranteed m every detail. 
If you buy any material from us not as represented, we will take 
it back at our freight expense and return your money. We recog- 
nize the virtue of a satisfied customer. We will in every instance 
**Make Good.” Thousands of satisfied customers prove this. 
We refer you to any bank or banker anywhere. Look us up in 
the Mercantile Agencies. Ask any Express Company. Write 
to the publisher of this publication. Our responsibility is un- 
questioned. 


$2.00 Buys a Complete Set of Blue Prints 


We send you a set of plans tor the house described above, 
including the necessary specifications and complete list of 


material, transportation charges prepaid, for the low cost of $2.00. This is only a deposit, a guarantee of good faith, and the propo- 
sition to you is that after receiving these blue prints, specifications and list of material, if you can place an order with us for complete 
bill of material, we will credit your account in full for the $2.00 received, or we will allow you to return these plans, specifications, and 
list of materials to us and we will refund $1.50, thereby making the total cost to you 50 cents. 


High Grade Bathroom Outfits! 
The price of this t 
Bathroom Outfit) for your 
$37.50. 


at Bargain prices. 


in Plumbing Material. Our 


bathroom outfit we are selling at $37.50. Your plumber] heating plants 


Offering at prices ranging from $25.00 to $50.00, 
Write for Our Free Plu 
Material Catalog N 


ng 
39. 


Hot Air Furnaces! 
Don’t let the con- 


air furnace until 
you get our figures. 
Plumbin g ma- We will cut your local deal- 
i 7 " er's price in half. We can 
terial direct to you furnish you a complete equip- 
ment, including pipes, 
We haveeverything needed] registers, furnace; 
everything required at a price 
prices mean a saving to] not much more than what an 
you of 30 to 60 per cent. | ordinary heating stove would 
Here is an illustration of a] cost you. Complete hot air ‘ 
plumbe $45.00 up. 
would ask you about $60.00 for this same outfit. Itis} Get our heating catalog at once. 
only one of many other complete outfits that we are] Tells you all about it. 
guarantee to save you money. We loan you | heating proposition. 
tools. We make you plans. Every heating plant | Apparatus for any building, no matter how large. 
we sell is backed by our guarantee bond. Tell us your needs. Vv 


Hot Water Heating Plants ! 


We guarantee to save 
you 501075 per cent on 
a modern hot water 
heating plant for your 
home. We make you com- 
plete plans and instructions and 
help you out every way we possibly 
can. We loan you tools. Every 
plant backed by our guarantee 
bond. We furnish the material; 
you get the plant installed ‘ut - 
out the local dealer’s profit and cut 
the cost in half. Thousands of our plants in- 
stalled and working perfectly in every part of the 
country, Write today for our Special 
Heating Catalog. Tells all about our 
We can furnish Heating 


hot 


Write us today. We 


b e for Free 
Special Heating Catalog No. 539. 


Water Supply Outfits ! Modern Air Pressure Water Supply Sys- 

2 tems at prices ranging from $40.00 to 
$200.00. They are strictly new, first-class and complete in every detail. 
Even though you live in the country, you can enjoy every city comfort at little 
expense. Why not investigate this. We are ready to furnish you with all 
facts free of charge. All material fully guaranteed. We also have a complete 


stock of Pipe, Valves and Fittings at 40 to 50 per cent saving. 


h.p. Gasoline Engines at $24.75 
CHICAGO HOUSE WRECKING CO., CHICAGO 


Iron Sts., 


z >>> 4 


Send Us This Coupon 


I saw this ad in Popular Mechanics. 


Chicago House Wrecking Co. (639) 
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POPULAR MECHANICS ADVERTISING SECTION 


Find Your Kind of Work 
in the Navy 


F any young man has decided not to join the U. S. Navy 
| because of some wrong impression of the work performed 

by man-o’-warsmen, it shows he is not informed fully 
regarding the variety of occupations the Navy offers. 


You may not know that a man can work at his trade in the Navy. 
Not only are men employed as seamen, but as electrician, stenographer, 
bookkeeper, machinist, fireman, clerk, blacksmith, musician, shipfitter, 
plumber, steward, cook, carpenter, baker, coppersmith, and in the 
hospital corps. 


Out of all these kinds of work there is ome which will appeal to 
you. If you have had experience in any trade, you can enter in that 
trade with better pay at the start. 


But more important even than the variety of the work on board 
ship are the healthfulness of Navy life, the wholesome, helpful 
environment, the thoroughness of its physical and mental training, the 
companionship of fine, ambitious young fellows, the chance to learn, by 
study and travel, the opportunities for promotion and to save money. 


The Navy Department would like every serious- minded man 
between 17 and 35 to find out the opportunities offered them. No 
other kind of man is wanted or accepted. 


Call at the Navy Recruiting Station in your locality (address on 
request) and question the officer in charge on any points you desire to 
know about. He will give you helpful advice and tell you whether or 


not you are suited for the Navy. 


“The Making of a Man-O’-Warsman” is an interesting 
illustrated book telling all about work, play, pay, 
promotion, etc., in the Navy. Send for free copy. 


ADDRESS DESK 69 


BUREAU OF NAVIGATION 


NAVY DEPARTMENT, WASHINGTON, D. C. 
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Work and a 
Good Name 


Keen Kutter Quality Tools have won a good name through good work. 
They have the true hang, the true metal and the true gnt that brings good 
repute and keeps it. Keen Kutter Quality Tools have been tried out and 
found right for more than forty-five years and for forty-five years the Keen 
Kutter Trademark has been put on only test-proof tools. Skill, pride, and 


the very pick of materials are wrought into every tool and every piece of 
cutlery that is trademarked 


KEEN KUTTER 


Quality Tools 


The Keen Kutter trademark means that if it were possible to put more quality into Keen 
Kutter tools and cutlery, it would be there. Further, if any Keen Kutter tool or piece 
of cutlery falls down, you can get back the money from your dealer, without a quibble 
or an argument. This holds good even after grinding—there is no time-limit, no qualifi- 
cation. All Keen Kutter edge tools are ready for immediate use. They work with a 
will and put go in your hands. 


‘* The Recollection of Quality Remains Long After the Price is Forgotten.’’ 
Trademark Registered. —E. C. SIMMONS. 


If not at your dealer's, write us. 


SIMMONS HARDWARE COMPANY, Inc., St. Louis and New York, U. S. A. 


Please Mention Popular Mechanics 
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Popular Mechanics Magazi 
318 W. Washington Street, Chicago, U.S. A. 
EDITED BY H. H. WINDSOR 
ISSUED MONTHLY SUBSCRIPTION : SINGLE COPY, 15 CENTS 
In United States, and its possessions, Cuba and Menise, per year, postpaid - $1.50 
To Canada - - - - - 1.75 
To all ther counties in the Postal Union - - 2.00 
All subscrip are d at expi Please i 
Entered as Second Class Matter Sept. 15, 1903, at the Postoffice at Chicago, Illinois, under Act of March 3rd, 1879. 
Published monthly by POPULAR MECHANICS Co. Copyrighted 1912, by H. H. WINDSOR. 
. 
The attention of prospective advertisers is called to the policy of this magazine in accordance with which 
the publisher waives all claim for payment of any advertisement appearing in any issue where the 
number of copies actually printed and circulated is less than the number printed on the front cover page. 
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Reception of King George in India an Impres- Wholesome Foods Poison Some People 
188 A Telescope Built Like a Steel Bridge..... 
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By H. H. Windsor Exceptionally Complete Rear-Signal System..... 237 
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—that is the way you 
feel after you have 
“washed up” with 
PUMMO SOAP. It 
removes dirt, grease, grime 
and stains in a twinkling; 
. it leaves a feeling of thor- 
ough cleanliness that is posi- 
tively refreshing. 


ei PUMMO SOAP is made 

of vegetable oil and the finest 

Italian pumice and glycer- 

ine. The fine-as-flour 

pumice produces a gentle 

friction and assists the 

, cleansing action of the soap. 

The glycerine soothes and 

softens the skin and leaves it 
soft and velvety. 


PUMMO SOAP is for all who 
work—in-doors and out-doors— 
i, under ground and above—in 
Mi factory or office—on the road or inthe home. No 


Ps. soap will make you feel so thoroughly and refresh- 
2 ingly clean as PUMMO. 


F If your dealer does not have PUMMO in stock, fill 
\. out and mail the corner coupon and we will send you, 
f FREE, a sample of sufficient size to enable you to 
: thoroughly test its merit. 


Made by 
THE N. K. FAIRBANK COMPANY 


Please Mention Popular Mechanics 
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THE DYKE 


SYSTEM HERE’S A 
A New Wea FREE BOOK 
MOTORING 


Written byA.L. 
DYKE, the man who 
originated the first 
auto supply business and 
published the first practical 
book on automobiles. 
This 32 page illustrated book is not 
only of interest to the auto owner and 
prospective owner, but of special interest 
to the young man ‘who wants to establish 
himself in a Permanent, paying and the 
fastest growing industry in the world today. 


Let Us Show This booklet will show you how hun- 
You How We've = dreds of others started. This booklet 
Started Hun- will open your eyes as to the possibil- 
dreds of Others _ities in this field: 

without Capital —it tells you about opportunities of the 


great motor industry, never before 
equalled in the history of the world. 
contains 32 pages, fully illustrated and very interesting 
and instructive. 
— it is worth its weight in gold to you—don’t miss it. 
Dyke’s System It is a NEW IDEA system of teaching 
is you by mail—with wonderful, real, 
Different actual metal, moving parts, WORKING 
M of parts of the automobile 
and engine. In addition to the models there are 12 instruc- 
tion books, with examinations (diploma when you finish) 
and 175 charts and a large 16 sheet (9x12) manikin. This 
manikin shows you how an auto is built, from the ground 
up—all parts are keyed. The Power Plant is also built 
up on this manikin in the same manner—this is another 
new idea —just out. 


e’s Working is the only way to teach by mail suc- 

cessfully — Did you ever stop to think 

(Pat. appl’d fer) how the Patent Office, Inventors, Uncle 

Sam’s Ship | Builders, Architects and 

others first make a model?—they all know the value 
of working models. 


Actual Practice These Models Actuall. 
on My Models Work — You can crank 
the engine, set the valves, 
time the ignition, work the clutch, operate 
the metal gears on the transmission model 
—in fact, all models actually work and all 
moving parts are made of metal—it’s just 
like working on a real car— but every part 
is marked and much clearer than a real 
car itself. 
That’s Why | the principle and construction of Automo- 
Can Teach You biles and Gasoline engines (engines for Aero 
and Launch work also) so thoroughly you can 
open a repair shop, overhaul cars and engines, drive, sell 
cars on commission—in fact, there are over a dozen branches 
in this field open and all are explained in this free book. 


Hundreds of Endorsements Like These 


“Tam driving a ‘Wintoa Six.’ 1 do all my own repair work."’—- 
Edw, Sawyer, Montclair, N. J. 

“Your Course enabled me to get a good aa which has 
inc reased my income."'—Geo. E. Davelarr, Prosser, Wa 


“1 was formerly farming, but am now in the auto cipal business.” 
—Geo. Milholke, Rheinbeck, Iowa. 


“T have been driving a car now for a month, and I owe it all to 
your Course.’’—Ramsey Stewart, Jansen, Utah. 
‘Il am now driving a Packard 30. Your Course helped me wonder- 
fully.""—Edw. Hauler, New Orleans, La. 
The system is endorsed by Oldfield, Duryea, Splitdorf,and other 
leading authorities. Letus show you what they say about this course 


THE COURSE COMPLETE — and all Models and Manikins, 
Charts, etc., are SENT ON TRIAL for you to see for yourself how 
easy it is to learn by this ‘*“New Idea’’ system. There is a special offer 
being made right now whereby you can get Course complete for only $12. 
After you complete our Course we will help you get started--by giving 
you your first job. 

We are starting others every day; we can do as much for you. 
My free book will show you how to start and how others made 
their start. May we have the pleasure of showing you? 


SEND FOR FREE BOOK 


It is instructive and interesting — does not cost you a cent and places you 
under no obligations whatever — you need it for your own sake, not mine, 


Don’t wait—there’s no profit in waiting—WRITE NOW. 


DYKE’S CORRESPONDENCE SCHOOL OF MOTORING 


Box 88, Roe Building, ST. LOUIS, MO. 


SEBASTIAN 


15-INCH LATHE 


The Low Price, Perfect Quality lathe for 
the Garage, Automobile and General Repair 
Shop. If you are in the market fora 
lathe, be sure and investigate the merits 
of the Sebastian. We also build 9-inch 
and 10-inch foot power lathes. 


Catalog mailed free on request 


| THE SEBASTIAN LATHE (€0., 


IF YOU HAVE lettering to do, 
send 55c for this book 
1 1,000 copies already sold 


CONTENTS: 

BLOCK LETTERS: 
Heavy, Outline, 
Condensed, Ex- 
panded, Fancy, 
Shaded and Ital- 
ics. 

GOTHIC: 
Condensed, Ex- 
panded, Italics. 

ROMAN: 

Fancy, Italics. 

SCRIPT: MODERN 


ARCHITECTURAL 
11th Edition Now Ready 
Contains 3 new alphabets 

Well printed on fine paper and handsomely bound in cloth. 


Spon & Chamberlain, Niw 


WHEN YOU WANT ANYTHING AND DON’T 
KNOW WHERE TO FIND IT 
WRITE BUREAU OF INFORMATION, 
POPULAR MECHANICS CHICAGO 


ELECTRICITY IN A NUTSHELL 


Laird & Lee’s Vest Pocket Practical Compend of Elec- 
tricity, by Jas. A. Beaton, A.M. Magnetism and Elec- 
tricity, Batteries, Accumulators, Wiring, Dynamos and 
Motors, Lighting, Plating, X-Rays, Wireless Telegraphy. 
Electricity Applied to Medicine and Surgery, Current- 
Carrying Capacity, ete.. of Different Wires—Electric 
Railways, Naval and Military Uses of ye 
marine Cables, 

Terms, etc. ro Wy Leather, 50c. "postpaid by 

D & LEE, 


LA 
1732 Michigan. Ave. hicago, Tilinois. 


~ 
| 
: | 
SYSTEM 
Or 
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TWO-THIRDS Any Man Can Read and Understand This 


ACTUAL SIZE 


EDITED BY 
James Parker Hail, 


A. B., LL. B. Dean of Law Schoo!. 
University of FREE 
‘a LEGAL ADVICE 
antag of this” (14 Vol. with Glossary) 


Prominent Y. Attorney; 
Formerly of Law Faculty 


Be Your Own Legal Advisor 


HUACRSTONE It May Mean the Saving or Making 
any of Thotsands of Dollars 


counsel upon 
all questions 


READ OUR 
BIG OFFER 


Modern Authoritative Standard 


Over 6000 pages, FULL STANDARD LAW SIZE, 914x634, 3¢ Sheep, 15000 illustrative cases 


SENT FREE 


Not one penny until you have examined them and are fully satisfied. Yes, 
we mean it. The complete 14 volumes will be put in your home without a cent 
of cost to you. Every principle of American Law made especially clear and 
understandable by thousands of illustrative and test cases. So plain that any 
man can now read the law and understand it. As interesting and easy to read 
as fiction. Ignorance of the law excuses no one. Avoid losses and law suits. 
These books will tell you quickly how to act. Written especially for your needs 
by America’s greatest legal talent, including 21 noted specialists teachin in ye 
big law colleges— HARVARD, ‘CHI ICAGO, MICH., ILL., low 
LELAND STANFORD, JR., and others. Recognized by bench, 9 "and ai 
educators as a modern and thoroughly reliable authority on ali American Law. 
The most note worthy publication of the century. 


America’s Noted Corporation Lawyer Says: 
“Mye xamination of the work has satished me that 


it possesses great merit as an eleme ntary statement 
of the body of our law as it exists today. Whata been such a work would have been 
to an unassisted student like myself.’’ John F, Dillon, Counsel for Western U. Teleg. 
Co., Mo. P. Ry., and other big interests. Hundreds of similar testimonials. 

w ith these remarkable books, any principle of law can be looked up instantly—used 
like a dictionary or encyclopedia. No man of any responsibility or trust can afford to 
be without them. The set carries greater practical every-day value than any other work 
extant. This handsome law library in your home or office will bring you re = re oon 
tion as a safe, sane thinker, a shrewd and substantial business man. REA AW—Th 
result will be increased ability and rare business foresight. 


Our Direct-Sale Introductory Offer Matt Today 


To introduce and advertise quickly our 14 vol. Amer- INTRODUCTORY COUPON 
ican Law and Proc., we have decided to save you the Good tor $26-°° 
middleman’s profits. the added 4 If used at once. 
amount you must pay if you wait and buy from a 
dealer. ‘Use this coupon, order direct, and save LASALLE EXTEN. UNIV. 
exactly $26.00. We want every man in America P O Box 1192, C 


law with this library. It costs you nothing to once your $75 set of American Law and 
et these books into your home or office. Proc. ,14 vol. bound in % sheep, for 7 days 
over before have you Rad an opportunity FF Free Examination. If 1 am satisfied you 


to know how easily he can inform himself on of GENTLEMEN: Please send me at 


secure such wonderful value. We know you are to accept this coupon as credit for $26.00 


¥ 1 and I will send you $4.00 within seven days 
thie. and $3.00 each month until I have paid a total 
great offer. But you must act today. Clip 4 of $49.00. If I decide not to keep the law 
ff this direct-sale introductory coupon and library, I will notity you at once and hold the 
P- ail it now. Only a limited number of hooks subject to your order. Title not to pass to 
pe will be disposed of under this plan. me until the books are fully paid for. 


Don’t wait until the offer is 4 
withdrawn and it is too late NAMI 


LASALLE EXTENSION UNIVERSITY 


P.O. Box 1192 CHICAGO, U.S. A. vA 


Please Mention Popular Mechanics 


Especially designed for quick and accurate reference 
¥ 
4 
A LA 
NUCEDUR 
| 
= ¥ 
$ 
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Am the Original 
Cliff Hogan 


—The Man Best Fitted To Teach You 
To Run, Repair and Sell Automobiles 


and I base this claim upon the fact that I am a thoroughly experienced and capable 
@utomobile man from the ground up. I began as an orphan boy sweeping out a gar- 
age. I became a repair man, a demonstrator and finally an expert automobile mech- 


Get Into A Business 
With A Future To It 


Many successful men of today started their careers 
by getting into a line of business when it was young. 
Your opportunity is in the Automobile business. Inno 
other vocation can so large prospects for returns, both 
in immediate big money and in advancement, be had 
for so small an investment of time and money. 

Now is tket ime to begin—this very winter—and be 
ready to earn from $75 to $500 a month after complet- 
ing my course of training in a remarkably short time. 


Your Training Is Everythi 
Be Careful Where You Get 


Look further than mere printed assurances before 
deciding. There are many so-called Automobile 
Schools, their literature is alluring—but they are not 
controlled by expert automobile mechanics. 

Secure your instruction from a school with an es- 
tablished reputation, presided over by a staff of recog- 
nized automobile experts. I want to prove to your 
complete satisfaction that the Kansas City Automobile 
School is just this kind of an institution. I, the presi- 


anical engineer, in business for myself, doing a large repair and supply business. 
no idle boast to claim that I know every make of automobile in its every detail 


The Demand for Expert Automobile Men 
Far Exceeds the Supply—and Alway Will 


The automobile business is still in its infancy and I know of no single live of 
business which is developing so rapidly—in which there is such a constant, insist- 
ant « demand and so small a supply of competent, reliable, trained, expert auto- 
repairmen, chaufters, salesmen and demonstrators. 


dent and treasurer of this school, have a well-known 
reputation as an expert mechanician am ’ have sur- 
rounded myself with a corp of the best instructors 
and assistants obtainable, and maintain the 


Largest and Best Equipped 
Automobile School 


Not only was my schoo! the first of its kind west of 
the Mississippi, but it is today tne largest and best 
equipped Automobile School in America, having more 
regular instructors, more demonstrating cars and more 
money invested than any other, and one ofthe only two 
schools owned and controlled by acompetent 


I Can Train You To Become 
A Competent Chauffer In Six Weeks 


When you tackle a job, you've got to know every 
little trick of the machine. You don’t want “book 
training” but practical shop and road work with act- 
ual cars, and that’s what you get when you come to me. 
Every student gets personal attention—what it took 
me years in time and ages in hard knocks to acquire, 
I can, with my able corp assistants, teach you in 
from six to eight weeks in th 


KANSAS CITY 
AUTOMOBILE SCHOOL 


The Largest and Best Equipped School in the United States 
for Training Automobile Experts and the Oldest in the West 


My Resident Course 


By all means come here to Kansas City for your 
Instruction, where you can not only receive my personal 
attention and instructions, but, where the steep grades 
and stiff climbs over our hilly sections will give you the 
very best road experience possible. When you are 
competent to handle a car here you will have no 
trouble anywhere. 


I Give Diplomas and Certificates of Efficiency 
Mail Coupon Today For Free Information Book 


It tells you of new and wonderful opportunities, Or write me 
personally and I will cheerfully, personally answer you. 


CLIFF HOGAN, ee Kansas City Automobile School, 


aT Baty 40 E. 15th St., Kansas City, Mo. 


4 


My Correspondence Course 


If you cannot come to my school, then take my ad- 
vice and do the next best thing. That is: ask me to 
send you the full particulars of my correspondence 
course of training which you can take at home in your 
spare time. Two or three evenings of honest study 
each week will fit you to take a good position in 
the spring. 


Book. 
F of 


70 


wove 


ease send me your Free 


Correspondence 
(Cross out one net ot wanted) 


R. F. D, ...... 


Please Mention Popular Mechanics 


Automobile Scheel 
2140 E. 15th St., Kansas City, Mo. 


Book 
Inf ormation Resident— 


& Mr. Cliff Hogan, 
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IND WANDERER? 


YOUNG MAN was recently selected for promotion to the managership of 
his firm’s Pacific Coast branch. At a directors’ meeting he was called in 
and introduced by the President. Twelve pairs of sharp eyes took his meas- 

ure. His personality was distinctive. The first impression was a favorable one. 

“How much business did we do on the Coast last year,” he was asked by the Chairman. 

“About,—er—well, I can’t exactly remember,” was the answer. 

Another man whose memory was better got the position. 

Now Memory is not a Gift, it is an Accomplishment. You are not born with a good or a bad 
memory. You are endowed with latent powers, it rests with you whether you let them lie dormant 
—or develop them to the degree that will make you a man way above the Common Herd. The big 
men everywhere, in Business, Science, Religion, Literature, Law or any other vocation are the ones 
@ who have developed their powers of Concentration, Attention, and Retention. 


Their minds are not garbaged with rambling, unrelated, disconnected ideas. They 
have learned to direct and control their thoughts, and so can you. 


Memory Training is not for a select few, it is for YOU. 
Let this thought encourage you, that YOU can attain 
your highest aims if you wish, HOW? Write NOW 
for my free booklet, “How to Remember,” using coupon 
below, or drop a postal card. 


De luxe edition a How to get a FREE copy of this book 


handsomely _il- 
lustrated, richly 
bound. 


America’s foremost 
authority on Memory 
Training, Public Speak- 


ing, Selt Expression, and 
Principal of the Dickson 
Memory School, Auditorium 
Building, Chicago. 


meet the needs 
of the man or 
woman who de- 


sires to be a successful 
public speaker. The price 
of this 1911 de luxe edi- 


- Prof. tion is $2.00. I will, how- 
Henry ever, present a copy shes 
Dickson lutely FREE t 


every st 
who enrolls for 
my course of 
memory train- 
ing within ten 
days after 

ing this offer. 


PROF. HENRY 
Principal, Dickson School of 
705 Ble” CHICAGO, ILL. 


Send me free Booklet, “ How to Remember,” 
also full particulars how to obtain a free copy 


of “* Dickson's How to Speak in Public.” 
Name 

Street 

City State 


| NEEDS OUTSIDE / 
RETURN? 
CONCENTRAT 
4 
r 
Bicksons : 
: 
| Public 
==) | 
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This Great World History 


Sent to Your Home for $ 


The Most Astounding Bargainin 
Books Ever Known Offered Here 


(ONLY $1.00 puts the Library of Universal 

History in your hands. A big publisher has 

failed and we cannot quote the low price at which 

we are now offering this superb library, because 

that would injure future sales; but the few sets 

ot have must go at this amazing figure. Send 
for the full particulars of our 


Greatest Book Offer 


Don’t fail to send the free coupon today for our big offer on 
these splendid books. Soames cannot quote price here for it 
would be an injustice to the publishers who own the 
plates. We can name the price only in direct letters. 
The knowledge of history makes good citizens and is 
the basis of all that is sturdy and patriotic in America. 
History must be read or a nation will fall into decadence, 
But that history must be true, accurate and reliable. This 
ary of Universal History is today recognized as the one 
that is of final and indisputable authority. Send the free 
coupon today i igate our amazing offer. 


15 Magnificent Volumes 


Edition De Luxe 
This handsome edition is bound in genuine maroon Eng- 
lish Crash Buckram, all printed from large and new type, 
embellished with over a ge maps and 


LEARN toRUNand 250100 

REPAIR AUTOMOBILES AWEEK 

Course Eqfareed by Benj. Briscoe, 

Pres. of United States Motor Co. 

We teach you at wi in ten simple les- 

sons to earn big money and help you to eet 

a fine job. Write for FREE prospectus, test 

monials of graduates and py teed oy of ten leading auto 
makers. Small Payment Starts You. Mo — Back if Not Satisfied. 
Free model of auto to each student. ‘rite us today—Now. 
The Practical Auto School, 68 Re. St., New York 


Graduate correspondence students most 
successful at bar examination. Cover 
same ground as Harvard, Michigan 
and other big law colleges. uarantee 
to coach free, students failing to pass bar 
xamination. Sc! ips are now 
open. Scholarship students pay only for 
text and postage. Write today for catalog. 
ttan 


BE A BANKER 


Learn a profession in a few months that will give 
you standing and independence the rest of your 
ife. No matter where you live or what your 
occupation you by mail. No busi-. 
ness or profession offers better opportunities. 
Edgar G. Alcorn “The work is pleasant, hours short, salary good. 
Author of Course Endorsed by leading bankers. Very low cost, easy 
payments, Write today for catalog. 
AMERICAN SCHOOL OF BANKING, 119 MeLene Bldg., Columbus, Ohio 


1 TEACH SIGN PAINTING 


SHOW CARD WRITING or LETTERING by mail 

and guarantee success. Only field not overcrowded. My 

instruction is unequaled because practical, personal 

and thorough. Easy terms. Write for large catalogue. 
CHAS. J. STRONG, Founder 


DeTROIT SCHOOL OF LETTERING 
DEPARTMENT PM. DETROIT, MICH. 
“Oldest and Largest School of its Kind’’ 


Be A Traffic Manager 


We Teach You by Mail in a Short Time 
Hundreds of positions open. Men skilled in handling traffic 
claims wanted everywhere by Railroads, Express Companies 
and big Business houses. Pay $75 to $300 er month. be 
quickly teach you every part of the business, You are ready to 
upon com»leting course. Write today for free 


NATIONAL TRAFFIC SCHOOL 
503 Rector Bldg., Dept. 1192, Chicago, Ill. 


Seven hundred full-pa; 4, illustrations, many of which are in 
colors. More than thousand pages of solid reading 
matter. The Library “ofU niversal History tells the story 
of the human race so 

vividly that is FREE If You Write 

interesting than the 

most powerful novel. toUs at Once 

To those who mail the coupon 

this superb work you know | NOW, we will send absolutely 

the great men, the warriors of | free and prepaid,the following: 

all ages, the colossal werid 

figures “al ail time as if they Fine Profile Map of the Panama Canal 


passed before your very eyes. Colored Territorial Map of United States 
i Superb Art Colortype of President Taft 
Ma ! ! th e Free Beautiful Colortypes of Historical Events 


| Coupon Today 


ATIDAM Get this offer while it lasts. Remem- 

are left. nyway, get sample 

American Underwriters’ , pages and all the colortypes free 

Corporation Dept. 1192 a postpaid — then decide 

175 North State St., Chicago “s, "whether cor not you this 

With the understanding that I am not *e, magnificent set. But don’t 

buying anything, or ordering anything, *, neglect to send the coupon 

send me, positively free, the aa the re, now. 

Panama Canal,territorial map of the United 

States,colortype of President Taft,etc. Send % American Un 

also sample pages of the Library of Universal *e, writers + 


History and quote me Underwriters sacrifice price. we, 175 North State Street 
Department 
1192 
*, Chicago, 


NO LETTER NECESSARY -COUPON WILL DO 


Please Mention Popular Mechanics 


My book “How to 

Stop Stammering” 
« —a treatiseon “‘Sci- 

entific Talking’’- 


; direct to the point. 
Write HATFIELD, 1462 Grove St., OAKLAND, CALIF. 
WHEN YOU WANT ANYTHING AND DON'T KNOW 


WHERE TO FIND IT—WRITE U OF 
INFORMATION, POPULAR MECHANICS, CHICAGO 


Learn Electric Signalling 


At Home—By Mail 
sion. Great oppor- 
tunity. Big demand 
rail or sig- 
nal engineers. More men needed all the tin time to fill vacant 
ns. You can keep present position while learning. 
$1,800 TO $4,500 PER YEAR 
Rapid advencement { from the first. Easy to learn. Takes 
but short time. e today for free Rooktoen. Do not 
put this off. Rcctl Pallas to new students. 
CHICAGO 


DEPARTMENT OF SIGNALLING, 491 Cass St.. Desk 11 


Mechanics For Young America 


A book which tells how to make scores of 
articles which delight the heart of the 
average boy Price 25 Cents Postpaid 


POPULAR MECHANICS BOOK DEPT. 
318 W. Washington Street, CHICAGO 


|| | 
parn at Home 
| 
Correspondence Schoo 
| 
— 
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HOW TO RUN AN AUTO 


IS SELF-TAUGHT IN 


AUDELS ANSWERS 
AUTOMOBILES 


A New Book from Cover to Cover 
LATEST — PRACTICAL— CONCISE — EXPLICIT — BEST 


HE object of this book is to give, in the easiest 

understood form, the information necessary for the 

proper operation, care and maintenance of an 
automobile. 

To adapt the book to many needs the subject matter 
is presented in the form a uestions and answers. 
Technical terms are explained or made clear by the 
wording of the answer, which is always brief and direct. 

Any one of the definite chapters on Carburetters, 
Ignition, Gas Engine Operation, How to Run an Auto- 
mobile, and Overhauling the Car, Battery Troubles, 
are alone worth the price asked for the 28 complete 
chapters contained in this book of 512 pages, illustrated 
by 380 illustrations. 

The form and size are such that it is convenient to 
handle and study. 

This book is a self-educator, hence: “he who runs 
may read” and improve his present knowledge of auto- 
mobile engineering, and proficiency. 

Handsomely bound in durable green cloth and full 
leather back. 


ce Audels Answers on Automobiles $1.50 


A BOOK WORTH HAVING 


“Understand Your Car.” Explained in the Following Chapters: 


1. Ready Reference Index. 2. The Automobile. 3. The Gas Basins. 4. The Cycle of a Gas Engine. 5. Brief Outline of Gas 
Engine Principles. 6. ya 7. Fuels. 8. Carburetters. Ignition. 10. Timing and Balancing. 11. Gas Engine 
Operation. 12. Clutches. 13. Transmissions. 14. The Drive. 15. The Differential 16. The Runnin + 17. Tires. 18. Brakes. 
19. Ball and Roller Bearings. 20. Lubricants and Lubrication. 21. Motor Cycles. 22. Electrics. Electricity. 24. Dynamos 
and Motors. 25. Storage Batteries. 26. Methods of Circuit Changing. 27. How An #4 28. Overhauling the Car. 


NONE OTHER JUST AS GOOD 
FREE EXAMINATION & Co. 63 Fifth Ave, New York 


Kindly mail me copy of Audels Answers on Automo- 
biles, and, if found satisfactory, I will immediately remit 
you $1.50, or return the book to you. 


AUDELS | 


ity 


We don’t want you to take our word, or anyone else’s for it. 
We are willing to send you the book without deposit. Use it seven 
days in connection with your car. Then send back the book or 
remit $1.50. Could anything be fairer ? : 

Cut out and fill in your name and address plainly at the bottom. § NAME--------+-+------ 

Place it in an envelope and mail. 


This Book Will Speak for Itself 


| 
ANSWERS 
ON | 
AUTOMOBILES 
CARE 
RUNNING | 
REPAIR \ 
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LearnA New 


MAKE MONEY 
Right from the Start 


$25 $75 
a Week 


Learn the Watch Repairing and 

the Jewelry Repairing Business 
by my new method, without any waste of time. Make 
money while you are learning. Nets larger profit than 
any other business; clean—gentlemanly and refined work. 
Have an independent business of your own—a neat, 
artistic store, attractive and profitable. stocked with a full 
line of watches, clocks, jewelry and silverware. If you 
are the right man and have the ambition there is no rea- 
son why you shouldn't have all these. 


1 Will Show You How and Back You to the Limit 


You'll not have to _make any experiments. We have 
made them. We will start you right and we give our 
chosen few the benefit of our 35 years of success—our 
advice, instruction and expe: ience. 

If you want us to show you we will give you the names 
of men we have already started on the to success. 

Our capacity is limited, so if you are wide awake 
enough to grasp this golden opportunity write us today— 
not tommorow, but NOW. 


CHAS. F. ELMORE, Instructor for Rogers, Thurman & Co. 
101-121 Wabash Avenue, Chicago 
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MEN WANTED! 


SOUND MEN—21 to 40 years old, wanted at once for 
Electric Railway Motermen and Conductors in every state. 
Fxperience Unnecessary. Permanent employment, no 
strike. Write oe for Application Blank. No 
colored men_ hired. ddress Manager Employment 
Department, Room 16, Dotghe Bide., Kansas City, We. 


Learn to Play the Violin, Cornet 


or some other instrument. There’s no pleasure equal 
to music. Helps you muke friends and enjoy life. 
We include with every instrument an Instruction 
Book and Lessons ‘by correspondence) free. Thou- 
sands have learned by this method. Our prices are 
very low on all musical instruments, We import 
our Violins direct from best European makers. 
Our Special Complete Violin Outfits at $10 are great 
value. Others from .50 to $25 and up. Cornet 
Outtits, complete, $9.25 up. Band Instruments of all 
kinds sent on Six Days’ Trial. We sell for cash or 
monthly payments. Satisfaction guaranteed. Write 
vostal card or letter for free catalog. Say what 
instrument you are interested in. Write today. 


W. J. Dyer & Bro. (Estab. 1870) Dept. 25, St. Paul, Minn. 


WANTED “prays: 


YOU CAN WRITE THEM. 


ence needed. Big demand and good pay. Details free. 
ASS’D M. P. SCHOOLS, 601 Sheridan Rd., Chicago 


We teach you by 
mail. _No_experi- 


BE AN ILLUSTRATOR. 


Learn to draw. We will you 


by mail how to draw for maga- School of Iilustration 
zines and newspapers. 112 Bid 
Send for Catalog amet 


tion by mail. You can earn $25 to $50 a week as portraith 
artist. Write for my free special offer and booklet. 
L. T. KUNDE, Dept. A, Cawker Bidg.. MILWAUKEE, WIS. 


ANYBODY CAN LEARN 
to paint portraits by my practical system of personal instruc- 


112 Shoaff Bidg. 


The rapid introduction of Electricity for heat, light and power is creating hundreds of 
new positions each year. Instruments and Meters are used wherever 
Electricity is used. Trained men must be had to install, repair, regulate and main- 
tain these Instruments and Meters. The opportunities are unlimited. 


METERMEN EARN $900-$1800 A YEAR. 


Our course of instruction will train you for a position as meter- 
man. It is practical. Easy to learn. Tuition low. Terms easy. 
Endorsed by leading electrical men. 
of students. Our Employment Bureau assists graduates. 

Our FREE booklet, ‘‘ Instruments and Meters," 
C. S. TUMBLESON, Sec’y. 


Recommended by hundreds 


our instruction. Write to me today for it. 


rt 
LARGEST AND OLDEST SCHOOL OF ITS KIND” 


WANTED— MEN 


Prepare as Firemen, Brakemen, Electric Motor- 
men, Train Porters (colored). Hundreds put to 
a to $150 amonth. No experience neces- 
sary. 500 More Wanted, Enclose stamp for Appli- 
cation Blank and Book. State position. 

INTERNATIONAL * CORR. INSTITUTE 
Dept. 35 Indianapolis, Indiana 


* tells all about this mew field and } 


Wayne, Indiana 


| 
| = 
| 


—without delay. 


$5 TO $8 PER DAY 


We can teach you, in a very short time, so that you can fill 
any of the high salaried positions open —or you can start in 
business for yourself and make more money than you ever 
thought of making before. Don’t be the under dog—be one 
of the men “higher up.” No more need to trudge along on a 
meager salary of $10, $15 or $20 a week. We will put you ina 
position to earn from $5 to $8 a day. Or we will help you 
start a business of your own—be your own boss. If you are a 
clerk, bookkeeper, chauffeur, telegraph operator, machinist, 
or working at any other poor paying work—you should write 
to us at once. Let us start you out right. 


Men Wanted for These 


trades: Electricity, Plumbing, Mechanical Draw- 
ing, Painting, Decorating, Moving Picture Oper- 
ating and Bricklaying. We will teach you in a 
very short time and at small expense, so that you can step 
right into a big paying job—or start a business of your own. 


WE TEACH YOU AT 
SMALL EXPENSE 


Free Tools 
We will furnish free 


all the tools and 
material used while 
you are taking our All you have to pay is a small tuition fee. Your 
course. You do not tools and equipment of all kinds are furnished 
have to » u a any free by the school. Easy payments if desired. 
You can earn your tuition and all expenses the 


first month out of school. Write at once for 


full particulars. 


‘Send the Free Coupon for Our Free Catalogue 


absolutely free by us. 


to students. oyne National Trade School is the oldest and 
most a practical trade school in the world. Let us help 
you make a success. Mail the free 
coupon right now while you think of it. 


7 
NaME 
ADDRESS .. 


Please Mention Popular Mechanics 


Men! Men! Men! 


Write today. More men are wanted all the time. Jobs—good jobs open. 
Or if you wish, we will start you in a business of your own. Write at once 
Just send the free coupon below. 
openings now for skilled men than can be filled. Positions pay 


Sign the free coupon and mail it to us right away. We will send you 
our complete ony ue and full particulars about our special offer 


There are more good 


Electricity 


offers one of the greatest futures of any 
trade or profession in the world today. 
The demand for high salaried electricians 
is growing every year. 


Plumbing 


Plumbers make from $5.00 to $8.00 and 
$10.00 aday. Hours are short and pay is 
big. Plumbing offers a splendid chance 
for you to start in a business of your own. 


Bricklaying 


offers an excellent opportunity. You can 
develop into contracting work where there 
is no limit to your profits. Fine healthy 
outdoor occupation—and pays big salaries 
from the start. 


Painting and Decorating 


We have a special catalogue on painting 
and decorating which you should get. It 
tells of the wonderful future in this work 
—how you can earn from $200 to $600 a 
month. 


Moving Picture Operating 


You know what the moving picture 
business is today. It’s a big paying busi- 
ness. It offers high salaried responsible 
positions. You can soon own a business 
for yourself. 


Mechanical Drawing 


There is a big demand for good me- 
chanical draughtsmen. Engineering firms, 
contractors, railroads, etc., are always on 
the lookout for good mechanical drawing 
experts. 


FREE COUPON 


. L. L. Cooke, Director 
L. L. COOKE, Director 
Coyne National Trade ee 
COYNE NATIONAL Dept. 106, 500 Cass 
TRADE SCHOOLS Chicago, 
500 Cass St., Dept. 106 N: Witheut any ghligntiogs on me, 
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CONSULTATION 
Talking it over 
BUSINESS BY THE 
SYSTE? 


EENEY SYSTEM 
7 


ARE YOU OUT OF 


WOR 


Or Dissatisfied With Your Present Occupation? 
Learn the Automobile Business 


A trade where you are in demand 12 months in the year. 
Work pleasant—big demand for trained men. 90% of the 
automobiles in daily use are not in proper adjustment on 
account of shortage of experienced automobile mechanics. 


Everybody in the Automobile Business Today is Making Big Money 


I want you to come to my school; I want you to see for yourself, how thoroughly and practi- 
cally I teach all about the automobile. Six weeks after the day you enroll in my great practical 
Automobile School you will be prepared to properly repair any automobile made and drive any car 
or truck or open a garage and repair shop of your own. You can learn the automobile business 
thoroughly in my school because I have been years in working out for quick, thorough instruction, the 


“Sweeney System” of Practical Automobile Instruction 


It is today the most thorough, practical, comprehensive and interesting course of automobile instruc- 
tion, and embraces every point worth knowing, including vulcanizing, brazing, oxy-acetylene 
welding, lathe work, machine shop practice, testing and road work, etc. You learn by doing the 
actual work on real cars with your own hands under the watchful eyes and ready suggestions of 
experienced instructors. 


No Books Used —Tools Furnished FREE The tuition is low and, after you have paid that, 


you do not have another cent of expense in the 
school. You do not learn from books, but by practical work on real automobiles in everyday use. 


for free catalog and we will place your 

Bem Send Coupon Today name on our mailing list for our monthly 

school magazine which we also send you 

Free Coupon % absolutely free. I want every man thinking of learning to become an Auto Expert 

to have my_new, big, Illustrated Catalog. This Catalog is just fresh from the 

Emory J. Sweeney, Pres. S printer. Contains articles by well known automobile men _ and tells all about 
Sweeney Automobile School 7 


1466 Woodland Ave.,Kansas City,Mo. 
Please send me free your catalog and place 
my name on your mailing list for your monthly 

school magazine which is also to be sent free. 


business — in fact, everything you want to know. Write for this great 


the “Sweeney System” and the great opportunities in the automobile 
© Send Coupon today—this very minute—NOW. 


EMORY J. SWEENEY, Pres. 
SWEENEY AUTOMOBILE SCHOOL 


The School of Practical Experience 


1466 Woodland Ave. KANSAS CITY, MO. 


Experienced chauffeurs, repair men, truck drivers and demonstrators furnished 


Please Mention Popular Mechanics 
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Classified Advertisements 


 Aburannete in this section, 10 cents per word, ‘each inser- 
tion payable in advance. To insure ads being inserted under 
proper classified head in the March issue, copy must reach this 
office not later than February ist. 


December 15, 1911 
Popular Mechanics Magazine, Chicago, lilinois. 

Gentlemen: As to the results of my ($4.00) ad in your Motorcycie 
column J wish to advise you that if I could have had about ten more 
motorcyles I would have come nearer satisfying the requests of the 
replies than by one. 1 sold the first party that answered the ad and 
after that received fifty-four more replies that | had to return advising 
them that I had sold machine. I wish to say that it is the greatest 
medium of advertising in this line that I have ever had the pleasure of 
inserting an ad. 


O. R. CARLSON 
Rochester, Ind. 


124 West 9th St., 


~ AUTOMOBILES 


AUTOMOBILES cost too much; save $50 to $500 "gelling to 
yourself. Brand new, fully guaranteed 1912 cars, any model, 
any make, at liberal discounts; also all makes standard guaran 
teed tires. Referenced agent wanted every town. Union Motor 
Sales Co, C. & ldg., , Dayton, Ohio, 

PIERCE RU NABOU T,. fine order, with ‘top. . $120. Also Ford, 
Cadillac and Olds runabouts very cheap. Will take motorcycle 
as part payment. Scrivens, Ashtabula, Ohio 

AUTOMOBILES, SAVE DEALERS’ PROFITS, buy direct from 
the owners. I have all makes runabouts from $50 up; touring 
cars from $100 Don’t purchase any car until you get my prices 


A. C. C. A. PRICES TALK! Great opportunity for dealers to 


stock up! Hundreds of Runabouts, Roadsters, Touring Cars, 
Limousines Sacrificed! Here's some Bargains Offered! (50) Run- 
abouts—Reo's, Oldsmobile’s, Ford's Cadillac's, Northern Long 


Distance $50 up—(10) 
Reo’s, Cadillac’s, 
blers, Jackson's 


Light five-passenger 


touring cars—Buick’s, 
Maxwell's, Autocar’s, 


White Steamer’s, Kam 
$100—$175 (26) three and four passenger 
Roadsters and Speeders- Ford's, Stoddard-Dayton’s, 
Thomas’, Pierce-Arrow’s $200 upward—(14) five and seven pas- 
senger touring cars many of them leading French and German 
makes $500 upward (21) Limousines, Landaulets and miscel- 
laneous taxi-cabs at your own price. We guarantee every car! We 
prepay Frieght! Write today for our latest Illustrated Catalog, 
the largest and most complete price list of its kind ever pub- 
lished! The Automobile and Cycle Company of America, Dept. 
C, 1769-1787 Broadw ay, New York Kk City 
WHITE STEAMER, model G 
ger touring Elegantly and completely 
sell $400 Suite 337 Thoroughfare 
New York City 
AUTOMOBILE 


luxurious, seven passen 
equipped. Cost $4,700; 
Building, 972 Eighth Ave., 


30-hp 


TROUBLES and how to remedy them. 252 page 
$1.00 post 


book tells how to locate trouble and make repairs. 
paid. Nelson Book Co., Barton, Vt 
FORD SIX CYL INDE TOU "RING— horsepower. 


Finely equipped Sell first 
Washington St., East Orange, New 


thing perfect, Cost nearly $3,000 
offer, $400. H. W. 8., 17 
Jersey 
COATES-GOSHEN SELF-CRANKING 3 passeng er r Racy Road- 
ster, 4 cyl. 24 horsepower—sliding gear transmission—-Runs and 
looks fine. Equipped Sell $300 Great chance for dealer. M. 
01 Dyckman street, New York City. 


"STEAM CAR OWNERS. Myers Kerosene 
write for circular, 729 West Colfax Ave., 


new ; 
ENGINE TROUBL Gives plain language rem 
Keeps your car running 


Burner, something 
Denver, Colo 


edies for every engine ailment 


dollars pages illustrated Get it now. Send il0c; if dis 
satisfied mney refunde: Breeze arbureters, Newark, 4 
AUTO ENGINES new and second hand, two cycle type in 


various sizes at prices that will astonish you. 
want; we will convince you American 
Manitowoc, Wis. 


Write us size you 
Specialty Mfg. 


4 CYLINDER Ford- —Bargain to quick buyer. F. Yonker, 
all guaranteed for one year. King, Automobile Broker, 215-217 Sistersville, W. Va 
‘est. 125 St., New York City. 
[LMORE SIDE ENTRANCE touring car, top, lamps, 5-pas 
FORD ‘‘1911" five-passenger, four-cylinder touring senger, $190. Geo. Buss, New Philadelplia, Ohio 
pletely and elegantly equipped, must sacrifice for $400. Miss “WINTON TOURING CAR. excellent condition, $235; would 
Stern. No._1 West _isist_St.. N. make good auto truck. W. Robb, Canal Dover, Ohio, 
WALTHAM COMBINATION AUTO, Delivery, Runabout or = : 
Touring. Good running order. Send for photo. 50 takes it. AUTOMOBILE SUPPLIES 
BUICK 5 PASSENGER touring car, top full equipment. Ex- PELLET’S MAGNETO EXCHANGE, 1461 MICHIGAN AVE., 
cellent condition, $150. Dr. Spillane, 248 East 119th St., New Chicago. All makes bought, sold, exchanged, repaired and re 
York City. ins magnetised. Repairs, guaranteed Parts and coils in stock for 
XW ELL. five passenger touring, elegantly and completely all_ makes of magnetos. Agent for Eisemann Magneto Co oa 
equipped, $225. W. Hoey, No. 3163 Broadway, New York City WE MAKE A BE TTER unguaranteed Automobile Tire than 
FORD, “1910” four cylinder touring car, completely and ele- most guaranteed tires. You get exactly what you pay for. Gums, 


gantly equipped good as new, $300. C. Kokesch, No, 2537 


Belmont Ave 

FORD four 
etc., runs and 
N. ¥, City. 


cylinder, Runabout, top, 


windshield, gas 
looks like new, $200. 7 7th 


lamps, 
Wilson, 2230 ve. 


WINTON, elegantly equipped, good as new, four cylinder tour- 
ing car, $550. G. Hilpoltsteiner, No. 1514 Stebbins Avenue, 
Bronx. 


FORD, six 
equipped Cost 


cylinder, seven 
$2,500, sell 


touring car, elegantly 


passenger 
360. M. McDonough, No. 147 


Morningside Ave., N. ¥. City. 
AT BARGAIN PRICES. Reo Touring Car, Reo Runabout, Jewel 
Runabout, in good condition. Box 215, Falls Village, Conn. 


REO 5 PASSENGER touring: perfect in every way; $175 
Room 79, 219 West 125th St., New York City. 


~ POPE- TOLEDO, 


60 h. p. seven passenger touring, elegant con- 
a, 


dition, $300. Typewriter Exchange, No. 220 West 125th 
Y. City. 

WANTED, Ford Touring Car and Runabout, or any powerful 
light weight car, in first class condition. Box 102, Falls Vil- 
lage, Conn. 

WAN <TED AU ane any make, what 


year or condition; 
have you? Room 73, 21 West 125th St., New York City. 


WE WANT A MAN ‘in e every town “to sell 
rect to automobile owners. Liberal proposition, Write us. e 
Independent ON Co., Denver, Colo. 


GET OUR LIST of used Automobile Bargains. 
lington, W Wis. 


SEE WHAT WE SAY under “Patent” 
torney, Washington. 


“THE HOW AND WHY of the Automobile’’—A 200-page book 
of practical information for seekers after the fundamental facts 
regarding the gasoline engine and its application to the motor 
car. Interesting and instructive to both the beginner and the 
expert. Bound in full cloth—250 illustrations Price $1.00 post- 
paid. Popular Mechanics Book Dept., Chicago. 


AUTOMOBILE MODEL. Every part shown and named. You 
can to all intents and purposes take off the wheels, raise the 
hood and remove the body; exposing to view the vital parts. The 
only practical method of studying the automobile. Price 50 cents 
postpaid. Popular Mechanics Book Dept., Chicago. 


RAMBLER 2 CYLINDER RUNABOUT, guaranteed, equipped. 
Otte Zorn, Troy Grove, IL 


automobile oils di- 
Th 


Box 275, Bur- 


heading. Swift, At- 


Fabrics and Mechanical goods. National Company, 1400 Clybourn 


Place, Chicago, Ill 

FORD, BUICK, OVERLAND, E. M. F., Maxwell, Air-Friction 
Carbureters, drive your cars three miles per hour on high Much 
more speed; much less gas Starts easy in cold weather Sat 


isfaction or refund money, Air Friction Carbureter Co., 
FORD OWNERS—We have a simple attachment, easily ap 
plied, for starting your car readily in coldest weather For par 
ticulars write The Longview Iron Works Longview, 
TEN THOUSAND %” SAFETY VALVES, one dollar each 
postpaid State pressure wanted. J. L lucas & Son, Bridge 
port, Conn. 


WANTED TOOLS for gorage. B.C 

ST J © BOILERS Bought, Sold and Repaired. J, L. 
Lucas, No. 2 Fox St _Bridgeport, Conn 

FREE! CATALOGUE of latest 
618 Rodman, Philadelphia, Pa. 

TIRE BARGAINS! A, C. C. A. 


other makes 
28x24, $5.00; 32x3, 


Dayton, O 


Wells, Hobart, Ind. 


“automobile accessories. Morris, 


prices talk: 
Guaranteed 
$8.00; 30x3, $7.00: 34x3 
All other. sizes and tubes proportionately low. 
Shipped on approval. Write today for price list, The Auto- 
mobile and Cycle Company of America, Dept. B, 1769 to 1787 
Broadway, New York City 
MANY STOCK 
prices, Ss measurements with 
dustrial building, Indianapolis, Ind 
AUTOMOBILE CYLINDERS “‘Reground, New Pistons and Rings 
fitted. oo Cylinders Welded. Cast Iron Brazing Co., Man- 


Diamond -Good- 
Every 


rich’s and 
N 


AUTOMOBILE BODIES, bargain 


inquiry Box 35, In- 


chester, 


FOR cer Auto Engine. cylinder, air 
cooled, 12 hp 27 . Silliman, Elgin, Ml 

SEVILLE’S AU POLISH 2.50 sample léc. 
Seville Varnish Food Co., Memphis, Tenn. Best results guar- 


anteed 


TIRE SPECIALS. 
bought an entire 


Tires, 1912 fresh stock; just 
Order to-day last ; 
1 


Guaranteed 1 
stock. 


28x35, $9.60—$2.65; 30x $3.60; 
32x3% 3 4x4. $241—$4.95. Other es, prices in 
proportion. Write tor complete list, We ship C. 0. D. subject 


to examination upon receipt of express charges. 
Co., 1429 Michigan Ave., Chicago, Ill 

FOR SALE—Make best offer—19 and 28 horse—four <yttnder 
motors, sliding gear, planetary and friction transmissions, 
sets wheels and axles. Steering gears, radiators, frames. 
Oxford, N. Y. 


Para Auto Tire 


Butts, 


| 


18 POPULAR MECHANICS 


10 H, P. CADILLAC ENGINE and accessories, Bargain. 
F. G. Yonker, Sistersville, W. Va 


FOR SALE—10 horse peg boiler (new) with automatic 


ADVERTISING SECTION 


1910 MAGNETO 4 Excelsior, fine condition, $135. 1912 Ex- 
celsior 6 twin, run 300 miles, $210. Wm. Stauffer, Chambers - 
burg, Pa. 


regulating burner, $45. Wm. D. Goold, Albany, N., Y. 

CARBURATION PERFECTOR, makes the motor run smooth, 
saves gasoline, increases power, fits any car. Price one dollar, 
prepaid. Agents your opportunity, Altena Post box 99, Los 
Angeles, Cal. 

FOR SALE—Four cylinder air cooled Franklin engine. Com- 
plete and in good condition, with coil and transmission, etc., $50. 
1423 North Ave., Bridgeport, Conn. 


WANTED—500 MOTORCYCLES immediately; any make, year, 
condition. Wet a for cash! Let us make a cash offer for your 
motorcycle! A. C. A., 1769 Broadway, New York City. 

1912—4— For 200 North 11th, Terre Haute, Ind. 

MOTORCYCLES—INDIAN 5 H. P. Twin with Clutch, $125. 
6 H. P. Merlsel twin, free engine, $170. 4 H. P. Merlsel’s at 
$120—1 at $135—other bargains. Send for catalogue ag supplies. 
F. B. Widmayer Co., 2304 Broadway, New York City 


MENDS INSTANTLY ANY PUNCTURE in an automobile tire. 
Agents wanted. Address H. Henderson, 1711 Broderick St., 
San_ Francisco. 

4 BRICTSON TIRES, 2—3x30 and 2—3%%x30 in exchange for 
any auto part or accessory. L. Laroche, Maurice, La. 


5 HORSE POWER ; stationary i gas or gasoline, $55. Two 
horse power marine engine, $18, P. E. Wills, Canal Dover, Ohio, 


MOTORCYCLES 


CONSTRUCTION, MANAGEMENT AND CARE OF MOTOR- 
CYCLES, fourth Edition by E, W. Keller; 104 pages; practical 
information for every rider or beginner. Complete on all sub- 
jects. Postpaid for 25¢ silver or stamps. E, W. Keller, 356 
Cedar Street, St. Paul, Minn. 


MOTORCYCLES, LOWEST PRICES, largest stock. Save deal- 
er’s profits. Buy ‘direct from the owners. I have all makes, In- 
dians, $20 up; Marshes, $20 up. Don’t purchase any Motorcycle 
until you get my prices. All guaranteed for one year. King, 
215-217 West 125th St.. New York City, 


MOTORCYCLE TIRES, largest stock and lowest prices in the 
world. All makes, guaranteed, from $4 up. Shipped CC. O. D. 
—examination allowed Write today for prices and be convinced. 
Guaranteed Tire Co., 213-217 West 125th St., N. Y. City. 


SECONDHAND MOTORCYCLES taken as part payment for 
secondhand automobiles. Scrivens, Ashtabula, Ohio, 
WE HAVE THREE 5 and two 7-horsepower 1911 Indians, all 


in excellent condition. Prices from $170 to $200. Particulars 
for red stamp. Indian Motor Co., Tiffin, Ohio. 


MOTORCYCLES CHEAP—30 secondhand motorcycles that must 
be sold to make room for new Shaw Motorcycles. Send for spe- 
cial bargain list. Shaw Manufacturing Company, Dept. 30, Gales- 
burg, Kansas. 


_1910 FIVE TWIN Indian Free $160. 
Taylor Bros., 8 So. Hudson, Okla City, 


F. N. FOUR just fine shape. Photo. 
I A. Frear, Ithaca, N 


NEARLY NEW $90. Many 
Write for list. Serivens, Ashtabula, Vhio, 


1911 INDIAN TWIN. Perfect running order. Full i 


other bargains. 


2 CYLINDER INDIAN, new tires and inner tubes. Bargain. 

G. Yonker, Sistersville, 

1910 HARLEY-DAVIDSON, $135 1910 4- pemeeperer Indian, 

125. Twin Indian five horse power, $155 orse power In- 
dian, 1910, $85. George Buss, New Phiisietphia Ohio. 

1911 BLUE INDIAN twin five, a Harley-Davidson, 
$150. 1910 Greyhound 4 horse power, $115 All Guaranteed in 
elegant order. Waiter W. Robb, aoe Philadelphia, Ohio. 

POWERFUL 5 H. P. Mile-a-Minute Mitchell, $75. Ralph 
Mount, Marion, » Ohio. 

1911 PIERCE Four Cylinder ponnenngpete. Splendid condition. 
J. E. Edsall, Michigan City, Ind 

NEW SIDE CAR ATTAC HMENTS for metoreyeles, $35 
Motorcycle frames, $25, made to order. Herman Kaskel, Spencer- 
ville, Ohio. 

ORIENT $55. Good running order. E. A. 
Snyder, New » Ohio. 

FOR SALE. In®ian five just overhauled. Lioyd Runkle. 
Tiffin, Ohio. 


AERONAUTICS 


BUY FROM THE LARGEST. Hence the best and cheapest. 
Everything for Aircraft. For wheels, propellers, turnbuckles, con- 
trol pulleys, tanks, aluminum sockets, steering wheels, fittings or 
what you need. Farman, Wright or Curtiss running gears com- 
plete with any make tires, $48.50. Heath Aerial Vehicle Co., 
Chicago, Ill. 6 stamps for illustrated catalogue. 


COMPLETE PLAN drawn to seale with full instructions for 
building the only Wright 5 ft. Biplane Model that positively flies. 
25¢ postpaid. Drawing and directions for three-foot model Bleriot 
Monoplane, 1l5c. Stamp brings most complete, interesting and 
instructive catalog published. Ideal Aeroplane & Supply Co., 
88 W. Broadway, New York, N A 

$600 BUYS BLERIOT MONOPLANE—on hand, Model sup- 
plies. Send for catalogue. Central Aeronautical Supply Co., 
7116 Princeton Av., Chicago. 7 

INTERNAL COMBUSTION TURBINE, for models, Complete 
plant % pound, 1-8 horsepower. Price $: Correspondence 
invited, Co-Operative Aero Association, +g Indiana, 


Iarticulars upon request. General Supply Company, Box 263, 
Allentown, Pa. 

SUPPLIES—The largest stock in America. Immediate shipment. 
Lowest prices. A hundred new ideas shown in our big free cat- 
alegue P. Keller’s big book, Care and Repair of the Motorcycle, 
our price Lic. The Motorcyclist, a dollar magazine, trial quar- 
ter_ year, 25c. Motorcycle Equipment Co., Hammondsport, 


1911 R-S, FINEST MOTORCYCLE in the World. Perfect con. 
dition, Lamp, cyclometer, horn, clock and tools. Make cash 
off Charles H. Otis, Ann Arbor, Mich, 

NEW MAGNETO EXCELSIOR; also = attachment, bar- 
gain. Write. Buck Evans, Fayetteville, Ga 


DON'T BUY ANY MOTORCYCLE “oa getting prices from 
Scrivens, Ashtabula, Ohio. 


DON’T BUY A BICYCLE Motor Attachment until you get our 
catalog and prices. Shaw Mfg. Co., Dept. 27, Galesburg, Kansas. 


AMERICAN MOTORCYCLE, nearly new. Bargain, $90. Have 
twin. Carl Bergstrom, May Day, Kans. 


WANTED—MOTORCYCLE; an make, year, or condition; must 
be cheap. Spillane, 211 West 125 St., New York City. 
1911 PIERCE four, Box > Dover, New Jersey. 


MERKEL LIGHT MOTORCYCLE 1910, $45. A. A. Jordan, 
Athens, Ga. 


=— RIVENS, Ashtabula, Ohio, will save you money on motor- 
eye 


MOTORCYCLE Ties BARGAINS! A. C. C. A. prices talk: 
Diamond-Goodricl & J., and other standard makes—Guaran- 
sket and Bailey Treads; 28x1%, $3.00; 28x2. 
$5.70; 28x2%, $6.20; 26x 2y, $5.45; 26x2%, $6.20. 
Guaranteed. Tubes priced proportionately low. Shipped on ap- 
proval, Don’t ouy until you receive our price list! The Auto- 
mobile and Cycle oon of America, Dept. A, 1769 to 1787 
Broadway, New York (¢ 


MOTORCYCLES—A. C. ©. A. PRICES TALK. Endless vari- 
ety—Latest models— ~Every make—Indians, Merkels, Harleys, M. 
M.’s, hundreds others $20 up. Every machine strongly guaran- 
teed. Freight prepaid! Largest and only Tlustrated Catalog 
published, sent free. The Automobile and Cycle Company of 
America, Dept. D, 1769-1787 Broadway, New York City. 


INDIAN MOTORCYCLE, excellent condition want No. 
Underwood Typewriter. L. 8. S., 812 N. 5th St., Philadelphia, 


PIERCE FOUR-CYLINDER MOTORC YCL 2S scarcely used and 
in first-class condition; for sale at very low prices. Wm. B. 
Colburn, 18 Hanover St., Buffalo, N. Y. 

BARGAIN—My Twin 5 H. P. in best condition. Will 
sacrifice for $115. E. F. Kuhn, Dunlap, Tl. 


FOR SALE, Motorcycle. Big bargain. J. Hull, Mt. Hope, Pa. 


THE “IDEAL” LONG DISTANCE FLYER, does not fly 1,000 
feet—it is guaranteed to fly 650 feet and absolutely unbreakable, 
$7.50. Complete material (Knockdown) with complete instruc- 
tions, $3.75. Plan only l5e Ideal Aeroplane & Supply Co., 
88 West Broadway, New York City. 

LEARN TO FLY in the only successful independent Aero school 
in the country. Students turned out last year are making good. 
Send for descriptive circular. Benoist School of Aviation, Uni- 
versity City, St. Louis, Mo. 


AERO MOTOR, Elbridge 30-45 horsepower, cheap. Warren 
Bauman, Lock Haven, 

sLUEPRINTS, amy F SIZE with complete dimensions easy to 
Ere of Thre Wright Model Biplane. Fifty cents 
postpaid. Green Co., Dayton, 

HOW TO CARVE PROPELLERS. Complete illustrated trea- 
tise, 10 cents. Ideal Aeroplane & Supply Co., 88 W. Broadway, 
New York. 

BEL SCHOOL OF AVIATION at Louisville offers best 
to learn flying. Illustrated booklet for stamp, They 
operate on large private grounds and have dormitory for students 
We offer free use of our park to aviators and rent six different 
makes of motors to try your machine. 

BLERIOT MONOPLAN Place your order now for early 
oun delivery. Single Seaters, Passenger and Racing Mono- 
planes. Write for prices and list of users of our monoplanes. 
Americ an Aeroplane Supply House, Hempstead, 7 


GRAY EAGLE 40 HORSE POWER MOTORS are flying two 
dozen home-made biplanes and monoplanes and cost but $485. 
Circular for stamp. Rubel Co., Louisville, Ky 


NEW BLERIOT MONOPLANE, almest completed, $600, First 
class material and workmanship used throughout. _ Write or 
eall. M. R. L., 26 North Franklin St., Hempstead, N. Y. 

$4 BUYS 5 FOOT FLYING MODEL ANTOINETTE mono- 
plane. Complete in every particular. Wheels, triple motors, 12 
propeller, reinforced wings. Positively best flying model ever of- 
fered at anv price. Express paid. Aeroflyer Company, Medford, 
Mass. 

GLIDERS—Others are flying them—why not you? Purchase 
our completely assembled 20-foot Aeroadster special biplane 
gliders at $25 and show your friends what you can do. Glider 
Department, Aeroadster Construction Company, 3751 Indiana 
Ave., Chicago. 

RECORD BREAKING MODEL 1500 feet flyer, $1.50 (knock- 
down parcel) half hour will complete it. Model and accessories 
list 2c. Model 5 cylinder rotary, and gasoline engines. A. Mel- 
combe, 2102 Seventh Ave., Seattle, Wash. 

BUILD OR BUY YOUR AEROPLANE this winter. Parts or 
complete geroplanes of any design furnished promptly. Big 
catalogue for 8c stamps. Established 1908. Rubel Co., Louis- 
ville, Ky. 
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SEND $1 for 
Burlingame & Co., 


Biue Racer Monoplane, 
So. lTonia St., 


1000 ft. 
Grand Rapids, 


FOR SALE—Six cylinder, 50 h. p. “‘Kirkham’’ 
perfect condition, guarantee 350 lbs. thrust. 
photos and _ price. Chas, Kirkham, Savona, 


SEND $1 FOR PORTFOLIO of Aeroplane Plans, 
modern Foreign and American aeroplanes. EB. 
Acr nautical Engineer, 810 Olive St., St. Louis, Mo 

AEROPLANES, Curtiss type, less engine $200, 30 h. p. Kirk- 
ham engine, $400. New machines, $1500. 40 h. p. radiator $20. 
Vropellers $25. Pupils taught, opening for two aviators. Thomas 
Bros., Bath, N. Y. 

FOR SALE—Biplane, Curtiss type, 26 h. p. A. B 
send for photos and particulars. Chas. Edw. Hathorn, 
City, Iowa 


BALLOONS, PARACHUTES AND AEROPLANE 
Several second hand balloons and parachutes cheap. 
catalogue. Raub and Longo Balloon and 
St., Columbus, Ohio 


COMPLETE PLANS DRAWN TO SCALE, with instructions for 
building the only Wright 3-feet Bi-plane model that flies. Twen 
ty-five cents postpaid. Harold Hertzman, 1125-13Av., Moline, Ll. 

AVIATORS WANTED by Aeroplane F Factory, experienced and 
inexperienced. Aeroplane, 117 N. Dearborn St., Chicago 

MODEL FLIERS. Organize a club in your city. 
free. American Aviation Association, St. Louis 

CURTISS TYPE, 
William Carr, 


record. Bruce 


Mich. 


Aviation motor, 
Bargain. Send for 


showing eight 
Armstrong, 


Motor. 
Mason 


SUPPLIES. 
. Write for 
Biplane Co., 378 No. 


Particulars 


complete except power, two hundred dollars. 
Sioux Falls, So, Dakota 


GREATEST OFFER EVER PUT IN PRINT. 
only l0c. 142 red-hot secrets exposed. 
F, & 58 Co-operative Association, 


$2.50 book for 
Satisfaction guaranteed 
Box 605, Columbus Grove, Ohio, 


TROUBLES and how to find them. 


~HYDE’S TELEPHONE 
le & Co., Telephone Bid., 183 Sth St., 


Price, 25 cents, Hyde 
Milwaukee, Wis 


MECHANICALISM—A complete religious Theology, based upon 
the indisputable laws of Mechanics and Biology, with unique 
evidences of Individual Immortality. 30 ets. Socrates Scholfield, 
Providence, R. I 


MECHANICAL BOOKS 


ANY SUBJECT, Catalogue for stamp. 
Crescent Book Store, B 


s alsted St., Chicago 


EDUCATIONAL AND INSTRUCTION 


YOU CAN WRITE 100 WORDS a a minute without 
Shorthand. My new method, Abbreviated Longhand, 
the simplest shorthand, tried and approved by 
money back if not delighted 
lars free. Write today 
Buffalo, N. Y. 


knowing 
simpler than 
Your 
Sample lessons 20c Full particu- 
Weaver, Court Reporter, Dept. C, 


LEARN ART IN CLAY—A practical book of instructions, 
Modeling in Clay Simple, systematical, fascinating, entertain 
ing, an elevating pastime for leisure moments at home repro 


duced in plaster paris, 
Studio, Reading, Pa. 

GO ON THE STAGE. Vaudeville career 
rience unnecessary. Free personal 
structive vaudeville book free. 
catur, Indiana 


FREE TUITION 
ing, Electric 


papier-mache Price $1 H. H. Dotson 


offered you 
advice and assistance. b 
Write today. Prof. La Delle, De 


BY MAIL: 
Wiring. 


Civil Service, 


Drawing, Engineer 
Agricultural, Poultry, 


Normal, Academic 


PHOTOGRAPHS of ten leading aviators of the we 50c Book- keeping Shorthand Courses. Matriculation, $5 Tuition 
postpaid. Raub and Longo Balloon and Biplane Co., b free to first applicants. Apply to Carnegie College, Rogers, Ohio 
=: = — —— I'LL TEACH YOU BOOKKEEPING by mail My students 

PATENTS SECURED on Aeronautical Inventions. C. L. “Parker, make good Yhere’s A Reason.’’ First instruction book mailed 


ex-examiner Patent Office, 910 G. St., , Washington, b. C., 


SEE WHAT WE SAY under “Patent’’ heading. Swift, Attor- 
ney, Washington. 


MODEL AEROPLANES, HOW TO MAKE AND FLY THEM. 
By W. Twining. Consisting of 5 sheets of scaled drawings, show- 
ing three different models, with descriptive booklet. By mail 55c. 
Popular Mechanics Book Dept., Chicago. 

“VEHICLES OF THE AIR,” the newest and only up-to-date 
contribution to the literature ot aeronautics, contains large work- 
ing plans of ali successful modern flying machines. This book of 
“”) pages, 140 half-tone photographs and 130 drawings is the only 
book published containing every known fact of this interesting 
subject Size, ¥x5% inches. Price $2.50 net, postage 25 cents 
extra Popular Mechanics Book Dept., Chicago. 


BOOKS AND ‘PERIODICALS 


PRACTICAL 25c¢ BOOKS 
“Brazing and Soldering,’’ 


Each covers its, subject thoroughly. 
by Hobart, 25c. “Wiring a House,”’ 
by Pratt, 25c “Thread and Thread Cutting,.”’ by. Colvin, 25c. 
“Turning and Boring | , papers,” by Colvin, 25¢ “Drafting of 
Cams,"’ by Rouillion, 25c. Circular and Book Catalogue on re- 
quest. Henley Pub Co, 132 Nassau Street, New York. 


STANDARD BUSINESS BOOKS LOANED BY MAIL, for re- 
turn or purchase at option. Advice on short reading courses 
fiee Personal Training; salesmanship; advertising; bookkeeping; 
banking; investments; choosing a career; system and efficiency; 
eariculture; popular law; business letter writing; speakers’ and 
writers’ books, etc Also, health; house and home; public ques- 
tions; science; religion. Ask for lists and Library Critic. Ori- 
ental Esoteric Library, 119, Washington, D. C. 


HAVE YOU READ “HOW TO SUCCEED?” It is the greatest 
tatire ever written on the get-rich-quick mania. 15 cents for 
copy, postpaid. A. A. Ruhnau, Dept. 20, 280 Columbus Ave., 
New York. 

BUILD YOURSELF A BOAT. A _ Racing Cat or Speed Launch. 
Send for catalogue Yacht and es. Books. Rudder 
Publishing C Hudson St., New York, 


ENGINEERS’ questions and answers for eenes, by Hobson, 
for twenty-five cents, postpaid. Send stamps Reilly’s Book 
Store, _Philadelphia, Pa. 

STEEL. TEMPERING BOOK for mechanics and Mechanical 
Digest one year, special offer 25c. Mechanical Digest, Grand 
Ra pids, Mic h 

FOR LE—One new set Americana Encyclopedia. Half price. 
s a 


Mont go ry 


E. Washburn, 528 Bell Bidg., 


“METAL SPINNING” is the name of the only book published 
on this interesting art. A concise working manual both for those 
who desire to spin metal as, an art recreation and to follow this 
work as a trade. 80 pages 33 illustrations. Price, 50 cents 
pestpaid. Popular Mechanics Book Dept., Chicago 


GAS FOR POWER is taking the place of steam for reasons of 
economy Learn all about this great change by reading our new 
non-technical book on this subject, written by a first class au- 
thority for the practical man 192 pages, profusely illustrated. 
cloth binding. Price $1.00 postpaid. Popular Mechanics Book 
Dept., Chicago. 


THE ROADMAN’S GUIDE—Ways, plans and schemes to make 
money. 70 pages—3,000 recipes, trade secrets, etc. 368 pages. 


Fach book 25c, book catalogue free. Scientific. Book Shop, 
Syracuse, 


FOR SALE—International Correspondence Schools’ 
of Electrical Engineering. Latest 
Mahoney, New Castle, 


encyclopedia 
edition—half price. Maurice 


on receipt 
Chicago, DL 


TELEPHONE PRACTICE 
ifies men for quick 


of $1 E. KR. Zimmerman, Consulting Accountant, 


Complete instruction by mail; 


qual- 
advancement to high position 


Write for par- 


ticulars. The Sinclair School of Telephony, Cambridgeport. Mass. 
CHURCHILL SHORTHAND taught in your own home. Most 
rapid, simple, easiest learned Plain as print Detailed informa- 


tion free. Churchill's Institute, Grand Rapids, 


DON’T WORK FOR a small salary 
Write for free en Clayton 
Street, New York 


PARAGON SHORTHAND Learned in one week 
invention by expert stenographer—Not by mere 
ers in Government employ 
hand Paragon Shorthand 
leans, La 


LEARN TO READ CHARACTER by Astrology. For l0c silver 
we will send postpaid, our character book with table of your 
good and adverse days for 1912, also how to plant by the signs 
Give birth date 


Mich 


izam to go on the stage 
Dixon, Reom 206-56 Pine 


Valuable 
theorist Writ 
Speed capacity beyond reach of the 
Institute, 1432 Camp S8t., New Or- 


School of Astrology, Box 1181, Boise, Idaho. 

EDUCATION? Learn typewriting. See what I say under 
**Typewriters.’ Atchison 

LINOTYPE INSTRUCTION: write for Booklet “‘P."" Empire 


School, 419 First Ave., New York 


ELECTROPLATING 
112-page treatise It is 


Learn this useful occupation from our 
“written so ~~ can understand it’’ and 
will enable the humblest beginner to ake a start. Price, 50c 

Popular Mechanics Book “Dept. . Chicago 


postpaid. 

BEST SHORTHAND BOOK for home study Thousands of 
successful stenographers learned from it; se can you! Pitmar. 
system complete, cloth bound, handy size, finest engraving, spe- 
cially arranged for self-instruction Price, $1 Every book con- 
tains coupon entitling the purchaser to receive one month's prac 
tical instruction by mail Lessons given by the author, Eldor 
Moran, our best known American Shorthand Instructor. Student 
are introduced and correspond with each other The time t 
begin is Now. Young people succeed well Book well worth $1 
besides, mail lesson worth $2 will be received without extra cost 


Book and lessons sent immediately upon receipt of order 
Address Popular Mechanics Bo A Dept Chicago 
EARN $5 A DAY coloring photographs and prints Pleasant 


homework. Regular or spare time Write teday for free book 
lets giving full particulars The National Arts Company, 1225 
State street, Alpena, Michigan 


AMERICA’S FINEST PENMAN teaches rapid. 


tireless busines« 


writing by mail Small cost Illustrated Journal free Franck 
Courtney, Cedar Rapids, | 
STUDY MATHEMATICS, BOOKK “EPING at home, 10 cents 


in stamps brings first 
cisco, Calif 


SHORTHAND IN 7 LESSONS, 
Most quickly learned. Most satisfactory in the long run, Writers 
are in demand Home Study outfit, $1.10 Send l0c now, and 
$1 within 3 days or return books Unigraph Co.. Omaha, Neb. 


FAMOUS SPENCERIAN CHARTIER SHORTHAND. 
endorsed by experts Quickly learned by mail 
first applicant For booklet, address, Brown's 
School of Shorthand, 915 Realty Bidg., Charlotte, 


LEARN LETTERING and Card Writing by mail. 
for circulars. Artist, 28 Main Street, Tarrytown, 


lesson w 508 Goug St., San Fran- 


Most rapid readable system, 


Used and 

Tuition free to 

Correspondence 


d stamp 


MOST WONDERFUL SHORTHAND written. 
Rox 405, 


Trial lesson, 25c. 


Puyallup, Wash 
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TRADE SCHOOLS 


SCHOOL OF PIANO TUNING. Regulating and _ Repairing. 
Thorough, practical individual instruction in repair shop, ena- 
bling students to start for themselves in a short time; free prac- 
tice. Low terms. lth year. Diplomas. Prospectus. A. Scheinert, 
23849 N. llth Street, Philadelphia, Pa 

“ELEC TRICITY, PLUMBING, BRIC KL AYING, PAINTING and 
Decorating and Mechanical Drafting, taught quickly by expert 
workmen. Actual work takes place of books. Tools and materials 
furnished Free. Splendid positions always open. Oldest, largest 
and best equipped trade school. Write for catalog. Coyne 
National Trade Schools 5 E. Illinois st., Chicago. 

AUTOMOB ILE SCHOOL, yu learn with your hands under the 
superintendence of the best instructors — at the Chicago 
School of Motoring. Write for particulars. F., Edwards, Inst., 
Dept. “‘B,”’ 1619 Michigan Ave., Chicago, Tl. 

AUTOMOBILE DRIVING SELF TAUGHT. An exhaustive 
treatise on management, care and operation of motor cars. 230 
pages, $1.00 postpaid. Nelson Book Co., Barton, Vt. 


GOING TO BUY A CAMERA? Postal brings catalog and full 
information. L. J. Peabody, 278 Devonshire St., Boston 
_ COLOR PHOTOGRAPHY—Amateurs—P’ rint your indscape views 
in colors. No paints, brush or special apparatus equired, Send 
Ze stamp for particulars. Process Supply Company, 1lA Camp- 
bell Street, Newark, N. 
GET MY BARGAIN LIST of new and second hand cameras 
and lenses. W. C, Hammer, Chestnut St., Dayton, Ohio, 
WANTED—POCKET KODAK with special lens; must be in 
good condition. Otto Merker, 1921 8. Central Park Ave., Chi- 
cago, I 
TRANSFER PHOTOS to watch cases, chinaware, sofa pillows, 
etc., Three dandy formulas 25e. Pp. _Benson, Stewartville, Minn. 


DUPLICATORS. AND DUPLICATING DEVICES 


How to > ent a a | ‘Hektosr aph that will make 15% copies in 10 min- 
utes; letter size, $ .00. Write for circular. Heyer Duplicator 
Co., 118 No. La Salle St., Chicago. 


PICTURES AND POST CARDS 


DOGS, POULTRY AND LIVE STOCK 


POST CARDS—Samples—25 Valentine, St. Patrick, Easter, 
Art, 10c—26 New Birthday, 10c; 6 Pantominie, 10c—all above 
M. FitzGerald, 110 Fulton, Brooklyn, N. 


VALENTINE POST CARDS—We'll enclose two ‘feantien, Write 
us for information about our new club. Maple Valley Card Ex- 
change, Pittsfield, Mass. 


ENGLISH BULL DOGS—Two excellent imported dogs, pedi- 
grees, photos. M. Cochran, Imperial Bank, Fort William, Can. 

FOR SALE—A pretty setter, for information write J. L. Cul- 
ton, Waynesboro, a. 


MALTESE HEN and Carneaux; good stock; reasonable. 
Lafreniere, Vineland, N. J 


IF YOU REALLY WANT to exchange post cards, try our splen- 
did club. Lists circulate in many countries. Membership, lvc. 
Halcyon Club, Box 133, Erie, Pa. 

YOUR PHOTO, chart or drawing copied on cabinet size pho- 
tos or post cards, 50c per dozen. Original returned unharmed. 
Royal Art Co., Room 11, Grand Rapids, Mich. 

25 BEAUTIFUL HIGH GRADE Souvenir Post Cards, for only 
0c. The Rehm Co., Weehawken, N. J. 


12 LOVELY POSTALS; Perfumed Silk Floral; Your Name in 
ents Valentine, etc., 10c. American Art Co., West Haven, 
Conn. 

YOULL GET C ARDS everywhere. Membership, Idaho 
Card Exchange, Dept. “‘K,"" Box 906, Boise, Idaho. 

NATURE STU DIES—real photographs, sample for 35 cents 
coin. Address, Art Box 1370, Pittsfield, Mass. 

RECEIVE CARDS FROM EVERYWHERE. 
years, 10c silver. Lester G. Strachan, Allston, Mass. 

LOOK—BEAUTIFUL VIEW, Statue of Liberty and money 
making information for 3 penny stamps. Ben Levy, Dept. AB, 
47-49 Maiden Lane, N. Y. 

POST CARD COLLECTORS. Get our Catalog of Lighthouse 
Post Cards. We have the largest assortment of these cards of 
any firm in the world. We can also supply cards of Irish scen- 
ery, etc. Lists for two-cent stamp, or send 25c for list and 12 
sample cards. The Lighthouse, Dept. P. M., Linenhall Street, 
Belfast, Ireland. 

150 BEAUTIFUL POSTCARDS FREE. Send l0c today fir 
postage, etc., on our special samples and big bargain offer. 
Fred’k_S. Selleck Co., Stamford, Conn. 

JOIN HOOSIER CORRESPONDENCE CLUB, Membership l0c. 
O. Pendergast, 2006 N. 9th St., Terre Haute, Ind. 

EXCHANGE POST-CARDS with people from all parts of the 
countey. Name insert list mailed you, one dime. Progressive 
Post_Card Exchange, C_l4th Street, Buffalo, 

“THE TRAVELLERS POST CARD EXCHANGE has members 
in Holland, Wales, New Zealand, Egypt, France and everywhere, 
Membership l0c, 3508 Carroll Ave., Chicago, Tl. 
ees CARDS twenty for t ten cents. Fred Pelle, Topeka, Kans. 
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CAMERAS, PHOTO SUPPLIES, ETC. 


FIL MS DEVELOPED, 10c per roll All sizes. Prints: 2%4x34 
2%x4%, 3%x3%e, 34x4%. 4c; 344x5% and 4x5, 5c. On post 
cards, 5c. Prompt returns. Highest “grade work. Send 2 nega- 
tives and will print free as sample. G. R. Hoke, 6206 Jefferson 
Ave.. Chicago. 

KODAK FILMS DEVELOPED, lc per rel!. any size. 
attention given mail orders. Prints 2%4x: to 3%4x4\ 
4x5 to 3%x5%, 4e. J. M. Manning, 1062 “Third Ave., ‘ana 
York City, 

“SPECIALISTS IN SELLING, EXCHANGING, | second-hand 
cameras and lenses. Full line of kodaks. Century, Premo and 
Graflex Cameras; supplies. Send 3c in stamps for catalogue and 
bargain list, ‘‘P.*’ Gloeckner & Newby Co., 171 Broadway, New 
York City. 

8x10 PHOTOGRAPHIC ENLARGEMENTS 25¢, each, made from 
any size negative or film. All size 6 exposure Kodak films de- 
veloped, 5e roll 12 exposures, 10¢ roll. Send for price list and 
sample print Scarlett_ Studio, 45 No. 13th St., Phila., Pa. 

FOR DEVELOPING AND PRINTING you will save money by 
writing me for prices. Developing 10 cts. per roll. Prints, 3 cts. 
up. Send two films for free prints. H. A. Clark, 1 Plaza, 
Brooklyn, N. Y 

WE BUY, SELL AND EXCHANGE. Bargains in Microscopes, 
Telescopes, Field Glasses, Cameras, ete. Catalogue and Bargain 
~4 free. Kahn & Co., Established 1850. 26 John St., New 

or 

ten D, 9¢ a roll, any size prints 24%x3%; 3%x 
4%; 4x5, a 8x10 enlargements, 25c each. King, 2230 7th 
Ave., 

LEARN COLOR PHOTOGRAPHY. Photographs in one or 
more colors Send for literature. Earl Mellott, Toledo, Ohio. 


GOLDEN BARRED ROC Ks | (The 400 in chickens). Free cir- 
cular. L. E. Altwein, St. Joseph, Mo. 

PIGEONS—FEW CHOICE HOMERS, guaranteed mated pairs, 
one dollar. Kirkbride, 102_E. Park Ave., Haddonfield, N. J. 

~ fy: > ~ COLLIE DOGS. Send for list. W. R. Watson, Oak 
land 
~ FOR SALE, S. C, White Leghorn Cocks and Cockerels, Write 
J. M. Case, Gibbon, N. Y. 


BUSINESS OPPORTUNITIES 


INDEPENDENCE and fortune quickly attained in the Manu 
facturing Mail Order Business. I furnish Formulas, Manufactur 
ing Processes and Trade Secrets in all lines. Sold under posi- 
tive guarantee; 18 years’ practical experience. Kevision and im 
provement of Formulas and Processes—reduction of manufactur 
ing cost—utilization of waste materials, etc., a specialty. Book- 
let, Formula = and Valuable Information Free. _ ™ 
Cummings, Ph. 1 D., 127 Standard St., Syracuse, N. Y. 

“WE START You in a permanent business with us and furnish 
everything. We have new easy selling plans and | seasouable 
leaders in the Mail Order line to keep the factories busy. No 
canvassing. Small capital, Large profits. Spare time only re- 
quired. Personal assistance. Write today for (copyrighted) 
plans, positive proof and sworn statements. J. M. Pease Mfg 
Co., 541 Pease Bldg., Michigan St., Buffalo, N. ¥ 

WE CAN START YOU_in the magazine ve publishing « and mail 
order business for only $1. Big money easily made. Se in 
stamps will bring you a copy of one of the magazines and full 
particulars on how to start and conduct the business. We also 
give you 50 magazines absolutely free with your first order 
Brewer Publishing Company, Wanette, Oklahoma. 

MAKE BIG MONEY operating a Daydark Post Card Machine. 
Photo postal cards made and delivered on the spot in ten min 
utes in the open street. No dark room necessary—it dces not 
require an experienced photographer to make first-class pictures 
Pays a gross profit of 500% Write today for free samples and 
catalogue. Daydark Specialty Co., Dept. 5-K, St. Louis, Mo. 

THE ADVERTISERS ARE INTERESTED in adding to their 
list of articles, any good mechanical specialty to be offered to 
machinists, mechanics, inventors, etc. Must be moderate priced 
and of merit. Send _ descriptive literature and prices to The 
Midget Machine Co., Box 214. Elizabeth, J. 


COLLECT MONEY. By a sure, simple, system. Income $1,000 
to $5,000 a year. Quick results. No capital required. Instruic- 
tive booklet, ‘‘Skillful Collecting,”’ free. National Collectors 
Ass’n, Long Street, Newark, Ohio. 


FOR SALE—To close an estate, a going coal business, estab 
lished over 50 years, selling over 30,000 tons of Family and 
Factory coal yearly. About $60,000 required to take over good- 
will, book accounts, horses, wagons, and all tangible assets, Lo- 
cated in the Oranges and Newark, N. J. Address Attorney, 39-41 
Nairn Place, Newark, 


FOR SALE—A first-class tile factory, for removal. Better than 
new but much cheaper. Reset it and it goes. Makes tile from 
4 to 30 inches diameter. Edgar M. Heafer Tile Co., Blooming- 
ton, TIL 

FOR SALE—A blacksmith shop, in town of 3000, close to 
Springfield, Ill.; moderately equipped with eight horse-power gas- 
oline engine, drill, hammer, dise sharpener, blower, band saw, 
planer, electric lights, ete.; owner desires to go out of business. 
For particulars address P. Trotter. __ Riverton, Tl 

STEREOSCOPIC VIEW PL ANT. Nearly 10,000 ) transposed 
negatives in iron boxes. Catalogue and titling linotype. Pigeon 
hole cases, box containers with sample pictures, copyrights, stock 
cameras. At absurd price. Ingersoll. Buffalo, Minn. 

FOR SALE—Two groups of Mining Claims. Five claims in 
each. And one group of twelve. Can get the control in joining 
property of ten claims. Good mill, and hoisting machinery. Ore 
in sight. Address P. 0. Box 55. Apex, Colo 

A MANUFACTURER OF 30 YEARS STANDING, a good 
sales organization. and well established trade, principally with 
retail hardware dealers in central and western states, desires one 
or more articles of merit and sales possibility to handle in con- 
nection with their regular line What have you to offer? Ad- 
dress C. W. B., Taylor-Critenfield Co., Chicago, Tl. 
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START A’ MAIL ORDER BUSIN in your own home. I WILL START YOU earning $4 daily at home in spare time, 
Everything furnished. Write for partici s. Popular Show Card silvering mirrors; no capital; send for free instructive booklet 
o., Desk Michigan Ave., Chicag giving plans of operation. G. F. Redmond, Depi. 306, Boster 

GARAGE AND REPAIR SHOP FOR SALE. Two story brick  M&88. 


building about 65x100 with hydraulic five ton elevator; long BUILD A BUSINESS of your own and escape salaried drudgery 

lease at low rental. Complete equipment including pumps, tanks, for life Learn the Collection Business Limitless fleld ; little 

lockers, machinery, tools, motor, benches, ete. This is an competition Few Seportennties so profitable. Send for *‘Pointers”’ 

established business on a paying basis and the right man will today. American Collection Service, 101 State St _Detroit, Mich. 

CONDUCT A “CANDY KITCHEN.” Clear $20 daily Small 

Garage, 217 Riverdale Avenue, Yonkers, N.Y 

— capital required Send for particulars Kennon and 14 
MAKE MORE MONEY! — Mail vs = West Ontario St., Dept. A, Chicago 

Salesman" system spare time possibilities unlimited, 

away from wage slavery; ‘‘Booster’’ starts you in business for J MADE $50,000 in five years with a smal} mail order bust- 

yourself—puts you next to the best money making propositions— ness; began with $5. Send for free booklet Tells how. Hea- 

ones that get you the money, Send lle for two months trial. cock, Lockport, N.Y. = m 

Booster Magazine, 360 Northwestern Building, Chicago. MONEY MADE DURING LEISURE HOURS, with my Dollar 
BRlG MONEY to agents selling Oatka Tire Remover. The Getting Secrets, Valuable samples free. G. Edward Harrison, 

only tire remover in the market that will do what is advertised. Baltimore . =~ 

Sells for $5.00. 50 per cent profit to the agent. Many people GO IN BUSINESS FOR YOURSELF. Small capital, re-or 

ordering two and three at a time by mail One sale makes ders 


- unlimited field. Particulars free. Winslow W. Chase, Dept 
c 


four or five new costomers. Write for proposition for exclusive ashington, D 


territory. J. W. Grumiaux, sales agent, Le Roy, N. Y¥. - 


KUSINESS OR FACTORY WANTED ‘4 an 
WE START YOU IN BUSINESS, wholesale or retail, furnish- opening. Will pay cash. Give full , ae] bea re 
ing everything Men and women, $30.00 to $200.00 weekly ope- Mechanics, Box Cherry Valley, Il 
hating our original System Specialty Candy Factories,"’ — 
home or small reom anywhere Opportunity lifetime; booklet [INCORPORATE Fi “my Day expenses; we take stock for service 
free. W. Ragsdale Co., East Orange, N. J 
START NEW YEAR IN BUSINESS FOR YOURSELF; “Money SEE weet WE SAY under “Patent” heading. Swift, At 
Making Tips’ Magazine shows you how; two months’ trial 10 
cents Santa Publishing Co.. Fort Madison, la ‘ IF eo ome os FOR THE DOLLARS you owe it to 
— ; yourse to sen or our free Booklet Bliss Bros 56 Caspar 
BE YOUR OWN MASTER, own a_ business of your own. This 
is no fake scheme; but a genuine legitimate business. Address St.._ Rochester, N.Y. ae ee 
E_ Dougherty, 1008 W. Monroe St., Chicago, Ti PR aS BOOK— Money Makers’ Manual, descriptive circulars free 
BIG PROFITS. Open a dyeing and cleaning est: ablishment. Address, Snyder Company, Hundred, West Va 
splendid field, very little capital needed. We tench a successful PATENTABLE IDEAS WANTED—Send for 3% book- 
method by mail Write for booklet. The Ben-Vonde System, Richard B. Owen, 30 Owen Bk ig.. Washington, D 


Dept. Charlotte, N. C PATENTS SECURED—C. L. Ps 
PLEASANT SPARE TIME WORK, mailing circulars; good 910 G St.. Washington, D. Patent — 
pay: no scheme; instructions free. Home Pub. Society, 1217 


Market St Philadelphia, Pa POSITIVELY BEST RIBBONS, three, $1.10. See what I say 

ANYONE, ANYWHERE CAN MAKE BIG MONEY Silvering 
and Re-silvering Mirrors by our latest process, Send 25 cents ~ ADVERTISING EVERYWHERE, | newspapers magazines: dis 
for complete instructions. Mail Order Bureau, Box 283, Scran- Play, classified; 25 words, 25 dailies, $ie Dickinson, 132 Nas 
ton Pa sau Street, New York. 

FORMULA FOR SHAMPOO 10 cenis; makes hair sft and MAKE MIRRORS AT HOME, — Big profits with little outlay. 
futfy 5 cents makes 16 shampoos. Mad Company, Washing- One 18x26-in. mirror costs $2 to $5 ou can silver a glass 
ton, D. C 20 $1 in stamps or money order and we 

— wi send you explicit directions how to do it: also how to em 

$ spare 

FROM $7 TO $12 DAILY, at home, in spare time, restoring boss, grind, foil, gold leaf, frost, chip and make imitation stained 
faded colors in rugs and carpets. No capital. Free booklet piace” How to transfer photos on glass, bore holes in glass aud 

ass. tos on glass, bore holes glass an 
tells how Wm. A. Eldred, Dept. 75, Detroit, Mich. cut skylights, George L, Patterson & Co., Dept. 3, Brooks 

MONE Y making secrets exposed; shows way to frexlom from ville, Ky. 


slavery and points way to prosperity; particulars free. WE MANUFACTURE PATENT — 

oan MA! PATENTED SPECIALTIES, and with 
‘oulin, No. Brookfield, Mass. Box 665 _D. ten years’ experience can start you in the Mail Order Business 
CAN MAKE BIG MONEY in the plating business if you on a sound = basis Small investment, quick returns, everything 


5 made at home. Personal assistance, 


r how Send 25 cents for our complete instructions for Gold furnished, large profits easily 


and Nickel Plating, Mail Order Bureau, Box 285, Scran- free advertising and new ideas assures your success, Send for 
Pa free booklet. Pease Mfg. Co., Inc., 144 Broadway, Dept. A-6, 
MAIL ORDER MEN—Get quick cash returns. We furnish Buffalo, N.Y 
best sellers: factory prices; best plans; positively no ‘‘scheme BE INDEP PE NDENT. Start Money Making Mail Order Busi- 
Prospectus Free Box M—235, Pittsburg, Kansas. — os Home. New 4-* Everything furnished. Only small 
‘apital required Free Booklet & Particulars tell how. W. P. 
SEVERAL NEW ARTICLES for home manufacture. Profit 
payers, too! Send quick for particulars. P. Benson, Stewart- X_ 254, Muskeg'n, Mich 
ville. Minn START Bt SINESS 0 OF YOUR OWN, spare time, small capi 
~ FREE—SEND FOR MY CIRCULARS THAT, will put you on tal Amazing profits, unlimited possibilities, interesting informa 
the right road success i _Frank Cote, Saco, Ma FOR EVENT — 
CAN KL t EVE ORK is enough to convince that 
dence. R. I. The more the attention greater the income Nothing 
_.. —— to buy or se Common writing materials bring Dollars in 
MAIL ORDER BOOK, money | making secrets and 8 some mail Particulars 10 cents. Full instructions. One Dollar. 
circulars, 20, ‘‘Barstow,"’ 514 23d St., Oakland, Calif Essex Association, Box 2240, Glenridge, N. J 
LEARN THE TRUTH about Mail Order Business before buy MANUFACTURE DRY BATTERIES Get i ; - 
ing ‘‘outfits.”’ Important information and sent free. ATTERIES jet _into this exclusive 


business. Our treatise, written by a practical battery man, will 

Mail Order Library, P. M., Tompkinsville, New York enable you to start in this very seaitatie Bn rong It covers 
FORM A CORPORATION—Congress Law for D. C. and all formulas, processes, and description of machinery, ete. The 

States; cheap Raise meney easily: advice free. U. S. Legal Ford Co., Ford Bldg., White Plains, N. ¥ 

Corporation, Washington, D. (. Representing $1,225,000,000. 668 WAYS ‘ 


to make money, formulas in Encyclopedia 
INCREASE YOUR INCOME at small outlay selling Lupton’s Business Opportunities, 3 volumes, price $3, yours for $1. Book 
Popular Handbooks, fastest sellers, by mail We supply books let free. B. P. Newnham, one Be Th a 
cireulars, electros at low prices. _ Particulars stamp. “A” Dis- BE A HANDCUFF KING; make big money on the stage; all 
tributing Co.. Alder, Philadelphia. Pa. ’ vaudeville circuits pay from $50 per week up I teach everything 

EARN TEN TO FIFTEEN DOLLARS a week making mirrors in this line For particulars address, Box 2. Springfield, M 
and frosting glass: one dollar brings complete instructions. Prof. START HOME BUSINESS. Sell your ideas, plans, formulas 
Themas, 1004 Reinhart Ave., Columbus, O and knowledge by mail Some make $1,000 monthly Instructive 

BIT SHY ON SALARY? TI pick up $1,500 yearly addi booklet for stamp Information System, 262, Marietta, Ohio 

tional from newspaper correspondence. _My book tells what's CHEMICAL ANALYSES, ASSAYS, MICROSCOPICAL TESTS. 
news, how to get it, where to sell. Newspaper directory in- Investigations and advice in all chemical questions, 22 years’ ex 
cluded. No correspondence school expense; only 50 cents. First 


. perience Parobek Chemical Laboratory, Trenton, New Jersey 

Si s i stme isc W Station 50, Detroit, _ 
cote. Station IF YOU ARE INTERESTED in investments write for free 

_ $3,000 YEARLY in your back yard No poultry—trucking copy. Western World. W. E. Fowler, 409 Traders Bldg., Chi 
gingseng—mushroom ‘‘Dope.”* New industry you never heard of. cago, 
“Short Cuts’ Magazine explains; Editor starts subscribers; two = — —— - 
menths subseription. 10 Hen, Burdick, 3rd_St., Oshtemo, Mich FOR RENT FREE. Building with 10 horse water power 

= — Address what you have to manufacture, C. A. Sager, Valparais 

FREE SAMPLE goes with | Arse r. Something new. Every Ind 

rm wants it. Orders from $1 to $100. Nice, pleasant busi na BP 
Bi, demand everywhere. Write at once for free sample and par- gx tOW TO SUCCESSFULLY CONDUCT a Mail Order Business 
ticulars. Metallic _Sales Co., 406 N. Clark St., Chicago. ce page poet q real secrets and facts for 25c, postpaid. Stark 

HAVE YOU ANYTHING TO ADVERTISE? Our Rate Book oo — 
tells you all about advertising mediums, rates, circulation, clos- WE HELP RAISE CAPITAL at once to start you in retail— 
ing ates, etc Sent for 10c. Worth dollars. Folder free manufacturing—patent—real estate—mail order or any legitimate 
Correspondence invited. Dearborn Advertising Agency, 455 Frank- business by means of “Our Practica] Method. Particulars free 
lin Bldg., Chicago. The Business Aid Co., K504, Detroit, Mich 
1,000—3%x6 book paper circulars printed, sent prepaid, $1. WANTED—Your name on a post. card See what you get 
$. P. Newnham, Waukegan, IIL. Address: Dispatch, 48 Clinton St., New York. 
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_ WANTED 


GET THIS OF —All che clothes you want. All the money 
you want. To learn how you can have one of our stunning swell 
tailored suits absolutely free, not a penny of cost to you (we 
prepay the express); to learn how you can make $5.00 to $10.00 
a day, every day of your life, to find out what beautiful tailoring 
really is, to offer styles that everybody goes wild about, to get 
all of your own clothes always free, do this today, now, this 
minute, write us a letter or postal and say, “Send me your New 
Wonderful Tailoring Offer,’’ and receive by return mail, free, the 
most astonishing tailoring offer you ever heard of, a beautiful set 
of samples to pick from, styles that will set your county afire, an 
offer so surprising, so new, so liberal, so wonderful, you can 
hardly believe it. A. J. Polk, Tenun., writes: “I never had a 
suit as swell. Made $110.00 last month, besides my own suit.” 
Ed Hill, Miss., says: “‘The men are wild about your styles. No 
trouble getting orders. My profits $40.00 last week and all the 
tailoring I want. R. P. Gatewood, Pa., says: ““My suit cost 
m2 nothing. Nice, y busir Thanks for $28 check.”” You 
don't need money or experience. No matter what you are do- 
ing, selling books, cutlery, groceries, soap, tailoring for others, 
or just working, be sure to get our offer, it’s so much better 
than anything else. We want good agents everywhere. Your spare 
time only will do. Write at once and receive fine outfit and 
samples free. Everything explained. The greatest offer ever heard 
of. You will succeed sure, make big money and wear fine clothes. 
Write now or show this to a friend who may be glad of this 
great chance. Address Banner Tailoring Co., Dept. 376, Chicago. 


AGENTS! Wild with excitement! Do you’ blame _ them? 
Everybody eager to buy our beautiful artistic air brush design 
show cards. Agents making $75 per week. Cards printed in 
colors, size 11x14, 340 varieties. No talking—simply show the 
show cards to storekeepers—the cards speak for themselves. Big 
profits, something new Tide just setting in. Can start mail 
order business. Beautiful two-color catalog furnished with your 
imprint. Exclusive territory given in your own county. Your 
success spells success for us—all in caps. So you can see, 
without spectacles, that we are really in business for your wel- 
fare. Rest assured, we will start you making such money as you 
never even dreamed of making. We have the greatest postcard bar- 
gain you ever saw, they are beauties. Break away and get out 
into the sunshine and be your own master. The show cards are 
great, you'll say so, you can’t help it. Wake right up, no time 
to argue. Do it now, send this very minute a letter or postal for 
free catalog and sample. Popular Show Card Co., Desk F, 
Michigan Ave., Chicago. 


MAKE PICTURES ON POSTAL CARDS and buttons, without 
negatives, in one minute. They cost you about one cent and you 
sell them from 15. to 25 cents. Our instructions accompany each 
outfit. Price of machine and triped with material to take and 
finish 300 pictures, including buttons, $13, or same outfit with 
material to make 500 pictures, including postals, embossed mounts 
and gold button frames $14.80 American money. By parcel post 
registered, $2 extra. No experience necessary Anybody can op- 
erate it. Write for free illustrated catalogue. International 
Metal & Ferro Co., Dept. B. C., Chicago, Ill, U. 8S. A. 


EARN $15 TO $25 A WEEK or more as our Mail Order 
Dealer. Right from your own home. Hold your position until 
entire time is required. We are manufacturers and owners of 
patented just-in-season specialties. If you are just starting a 
Mail Order Business or if already established, you ca afford 
not to handle our Patented Money Making Getters. We sell ex- 
clusively to our Mail Order Dealers. We protect them. We 
carry stock and furnish everything. No canvassing. Small capi- 
tal. Experience unnecessary. Write today for Latest Patented 
Leader and Manufacturer’ s Easy Selling Mail Order (copyrighted) 
plan backed up by_“‘Whole Truth,’ *ositive Proof and Sworn 
Statement. J. M. Pease Mfg. Co., 539 Pease Bldg., Michigan 
St.. Buffalo, N. Y. 

EXCLUSIVE TERRITORY NOW BEING ALLOTTED for Little 
Giant Lift and Force Pump. Only thing of its kind, it has free 
field wherever there’s plumbing. Removes all stoppages in pipes, 
saves plumbers’ bills, prevents noxious gases. Everyone wants 
it, everyone can afford it, everyone can operate it. As strong 
in business world as among homes, Selling at top speed. 50,000 
already in use. I can giant you absolute monopoly and fix you 
for life, if you are the right man. Address at once, J, E. Ken- 
nedy, Dept. . P, 41 Park Row, New_York City. 


—$50 wee weekly; we ‘manufacture the best needle case 


A 
made; a wonderful seller; 200 to 500 per cent profit; talking un 
necessary; our copyrighted ‘‘Trust Scheme’’ Envelopes do the 


work; general agents can make over $100 weekly; send Ite for a 
25e¢ sample containing 115 needles; particulars ‘Tree: buy direct 
f the factory at wholesale. Paty Needie Co., 102 Union Sq., 
Semerville, Mas 

AMAZING INVENTION—Entirely new lamp burner. Changes 
common kerosene light into large, brilliant, white flame. Rivals 
gas or electricity. Odorless, Smokeless. Not a mantle. Can't 
break. Wonderful, different. Irresistible selling proposition. 
Experience unnecessary. Show one; sale made. Sample outfit, 35c 
prepaid, will start you. Radiolite, 364 Colonnade, Toledo, O. 

AGENT © sell the newest electric appliance on the mar 
sold everywhere there is electricity, in the home and office; liberal 
profit; sales-driving sample, weighs a pound, no experience or 
knowledge of electricity required; it shows how to use one light 
instead of two and get the same pomulte:; sells for $3.50 and saves 
the purchaser an investment a : write for particulars. The 

Handy Light 711 Cincinnati, Ohio. 
NEW S LAMPS light instantly with % 
match like city as; no alcohol ~~ radically different from 
any other; portable or systems. 100 to 1,000 candle power at 
will; burners cheap for old lamps; Agents making money; great 
novelty wholesale price for introduction, Planet Mfg. Co., Dept. 
_Louis. (Established 1868.) 


hth Av 


NEW SUIT OFFER! Just send us your, name and you will 
promptly receive the most astonishing—yes, “wonderful suit offer, 
together with Paragon Complete Outfit, packed with big assort 
ment of Cloth Samples, Tape Measure, Fashion Figures, Order 
Blanks, etc.—all absolutely Free by Return Mail. Postpaid. This 
includes an offer on a fine suit for yourself so liberal it will 
Startle you, and our Grand Offer to start you in a big money- 
making business for yourself. Our wide-open terms, conditions 
and privileges will astonish you. The low prices we will make 
you on men’s high-class clothes will amaze you. And we pay 
all express charges We go to the limit in liberality. We want 
you for our agent in your town, so that we can turn all our 
business over to you. We will start you in a big, established, 
money-making business. New agents make $40 a week. Do you 
wonder that our agents make all kinds of money? We must have 
an agent in your town. Get our Grand Offer and the Special 
Paragon Outfit, which is already packed with big Assortment of 
Cloth Samples and complete equipment, ready to be sent you 
free, charges paid by us. ‘‘First Come, First Served.”” Rush 
your answer to us quick if you want a guit for yourself, before 
some one else gets the prize. Address Dept. 11, Paragon Tailor 
ing Co., Chicago, Il 

MAIL ORDER ADS THAT PAY. 20 different propositions 
fully explained. All bona fide, sure-fire Money-getters. Each 
one the foundation of a successful Mail Order business, Send 
l0c for full particulars and regular bulletin of new propositions 
Mail Deaiers Wholesale House. 450 Franklin Bldg., Chicago, Ill. 


MR. AGENT—We want responsible men to sell the Universal 
Shoe Cleaner, a new invention; simple, durable and fully guar 
anteed to do perfect work without adjustment; it sells; select 
yeur own territory; a today. The Universal Shoe Cleaner 
Mfg. Co., Enterprise, . 


AGENTS BIG S. Brandt's Patented Automatic Razor 
Stropper, automatically puts a perfect edge on any razor, old 


style or safety. Retails at $2. Big seller. Every man wants 
one. Write quickly for terms, prices and territory. P. Brandt 
Cutlery Co., 84 West Broadway, New York City. 


LIVE AGENTS WANTED. A permanent income selling Koeth 
Kombination Kit, 15 tools in one. Finest tool steel, guaranteed. 
Big profits. Wonderful seller. Exclusive territory. Send for 
free sample offer and terms. Currier-Koeth Mfg. Co., 52 West 
St., Coudersport, __ Pa. 


AGENTS—WE ; M. ANUFACTU RE GLASS PAPER. Plain glass 
windows made to look like real stain glass; something new; easily 
applied; big money maker; two sample sheets of paper, with cat- 
in and discount sheet, for lic. S. H. Parrish & 

202 S. Clark St., Chicago. 


MEN AND WOMEN AGENTS, our household specialties net 
you handsome profits. Sell year round. Exclusive territory. Ex 
ceptional opportunity for hustlers working smaller towns and cit 
ies. Armstrong, Box 405, Springfield, Ohio. 


WANTED—COUNTY REPRESENTATIVES for Success Hand 
Vacuum Cleaner. Superior to any Cleaner made either Hand o 
Power or Stationary Plant. We prove this in any contest. Larg 
est Hotels using Suc Cleaners. oe kind of Profits. 
Hutchison Mfg. Company, 312 Wood + St. Wilkinsburg, . 

I RIC H I LOOKING imported 36x68 
rugs, each. R. H. Carter, Milan, Tenn., sold 115 in four days 
his profits, $51. fo can do as well. Write for sample offc: 
and unique selling plan; exclusive territory. A. Condon, Rug 
Importer, Stonington, Maine. 

10,000,000 U, HOMES NEED The Aladdin Mantle Lamp be- 
cause they burn ‘kerosene. Using less oil than ordinary lamps. 


the Aladdin outshines gas or electricity. Sells itself on over 
night extal. Ball sold 850 on money-back guarantee. Not one 
returned. Sample lamp furnished. Write quick for agency prop 


ovition. Mantle Lamp Company, Dept. 118 N, Chicago, 


MEN AND WOMEN, EVERYWHERE 
Agents simply coin money selling | our Ezy-Hem Skirt-Gauges. 
Particulars free. Agents sample, . Geo. KR. Hoagland Mer- 
chandise Co., Box 540, Kansas City, Mo. 

ASTONISHING INVENTION—Just. patented. New, light weight. 
easy-running combination. Hardwood Floor Brush and Pol 
isher. A child in few minutes operation can give floor a mirrer 
like finish. Women delighted, pleased, enthused. All say ‘In 
dispensable.’’ $18 daily guaranteed. Get territory. Write now 
E. W. Hayden & Co., Dept. 1, Toledo, Ohio. 


AGENTS—DROP DEAD ONES—AWAKE! Grab this new in 
vention. Low priced, waterpower home massage machine. Mag- 
ical, marvelous, mysterious. New field. Big profits. Sold on 
money back guaiantee. *“Margwarth sold 5 in 10 minutes 31 
in 2 days,”’ Parker sells 8 first day. Vaughn, “‘your machine 
has Express 6 dozen.’ Free information. Blackstone 
Co., 307 Meredith, Toledo, O. 

AGENTS WANTED EVERYWHERE. Hustlers: large quick 
profits. New Automatic Stropper puts a perfect edge on any 
razor, safety or old style. Absolutely guaranteed. Every call a 
sale. Write today for territory (state or county). S. O. Kan- 
ner, Broadway, New York 


A TS—MAKE $90 WEEKLY, with our wonderful seller; 
needed in every home, office and factory; sells on sight; a sure 
repeater; 100° profit; write at once for our new offer to agents. 
Dedon Supply Co., Dept. ‘*A,”’ 1311 Laurel Ave., St. Paul. 
Minn. 

AGENTS OUTFIT FREE. Quick profits. Best Handkerchiefs, 
Dress Goods and Fancy Goods on the market. Lar; F 
facturer. Particulars for stamp. Maricopa Mfg. Co., 
St., Brooklyn, N. Y 

DON’T SLAVE FOR WAGES—Earn $5 to $15 daily: be your 
own boss. We show you how. E. 8S. Pennell, 228 W. Fourth 
st., Junction City, Kan. 


don’t hesitate: Write 


'S—Get six pairs ‘$ guaranteed ho hose Free. Write for un- 
alleled special offer. Big money selling Triplewear Hosiery 
Beautiful line, guaranteed six months. First application secures 
agency. Triplewear Mills, Dept. D, 730 Girard Avenue, Phila- 
delphia. 


MEN WHO KNOW THE AGENCY BUSINESS can make $40 
to $100 per week appointing and directing local and district 
igents, Exclusive contracts. Capable men can build income up 
to $6,000 to $10,000 annually. No competition. Sheer Cut Shear 
Co., Chicago. 
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POPULAR MECHANICS ADVERTISING SECTION 2: 


GREAT SUIT OFFER! Just write us and we will send you MEN AND WOMEN AGENTS 150% PROFIT and elegant 
absolutely Free, by return mail, postpaid. a large outfit’ con high class premiums besides! Repeat orders enable you to build 
taining a big variety of cloth samples, fashion figures, tape meas up a permanent, big paying business of your own Any mar 
we, order blanks, ete. Everything Free, and we will start you or woman can earn $25.00 to $75.00 per week, all or spare 
in a paying business A most liberal offer on a suit for yourself time Work is easy—nothing hard about it Sell in every home 
that will make you wonder, Terms, conditions and privileges that Exclusive and protected territory This is without any doubt 
will astonish you. We will name you so much lower prices on the greatest money making opportunity you ever heard of Writ 
wen's fine clothing that it will surprise you We want a live quick before your territory is taken Poetter-Bilger Company 
went in your town. You can make $1,000 to $2,000 per year 112 West Adams Street, Chicage 
If you will write us before we get an agent in your town you AGENTS: $6.00 TO $10.00 DAILY. . $2.00 profit each sale 
will get a wonderful offer. As soon as we get an agent in your 


One man sold eight first day You can do as well. Wonderfu 
town he will get profits on every dollar we sell in his territory invention cuts butter bill in two and gives far superior product 
We turn all our business over to him. That's why our agents Easy to operate. Every woman is interested in a household de 


make so much money. If you want a suit for yourself answer vice that will actually save her money Be the first in your 
Quick before we get an agent in your town, you will then get al! territory and reap the harvest. Your letter brings testimonials 
of our great inducements. Address Dept. 468, American Woolen guarante 


and special trial offer Write today. American Supply 
N 


Mills Co Dearborn St., Chicago 


licago 


$8 - LE ABSOLU TELY FREE te hie WINNER FOR AGENTS 7-in-1 Nickel Plated Steel 
person who will sell only 24 one pound cans of our Catawba Combination Tool Key Ring; screw driver, can top opener, bottle 
Cream Baking Powder @ 50c¢ a can We give free with each cap opener, cigar cutter, pipe cleaner, nail cleaner: most’ useful 
can a beautiful imported Japanese Air Fern in a genuine spun pocket novelty invented: sells itself Sample, postpaid, 0c 
chains 6 inches long. This beautiful ornament is worth the G NERAL AG NTS WANTED EVERY COU NTY, introducing 
ie paid for the pound of powder, and sells the powder on sight ne w invention Flat Iron, heats independent of oils, charcoals 
- We prepay freight. Buckeye Specialty Company, Desk A, Brad- gases, gasoline, alcohol, electricity Fuel costs 5 cents day, no 
ner. Ohio dust, a making $10.00 daily: retails $5 Samples to 
— agents, 24 agents answering this adv. in December issue 
ARITHSTYLE—HANDIEST, FASTEST, CHEAPE Practical were employed during December, Manufacturer, 506 Keystone 
Computing Machine. Carries automatically, resets instantaneously. Bank, Pittsburg, Pa 
Calculates everything, needed everywhere, interests everybody. 
Shortcut methods, Checking systems, Brain-resting, time-saving, LIVE | AGENT WANTED—HUSTLERS to handle our attrac 
work-proving Exceptional agents’ opportunity Exclusive terri- tive 1912 combination packages of soap and toilet articles with 
. tory. Request particulars, Arithstyle Company, 28th St. Ar- valuable premiums. One Michigan agent made $65 in 47 hrs 
cade, New_York another $21 in 8 hrs.: another $22.50 in 10 hrs Write today 


Davis 


Works 204 Davis Bidg., Chicage 


AGENTS—BIG MONEY 20x24 Framed Religious, Art and 
selling Negro pictures framed. 12e. Por- SALESMEN—Can you talk to merchants Every retailer uses 


traits—Frames—Pillow Tops, Lowest _ prices. 30° da credit show cards and price tickets because they sell his goods Show 
Catalog free Peoples Portrait Co. Dept ©, 710 W. Madison cards are easy to sell Profits enormous Opportunity to start in 
Bt, ¢ hic ago. 1 Ul 4 business for vourself Chas. Maier, 1566 Broadway, New York 
~WANTED—LIVE MAN TO TAKE ORDERS for our Handy AGENTS WANTED to intepduce hizh grade specialties into 
Jandy made-to-measure men’s tailored suits from $10.00 to $25.00. Shelby we c Quick sales; big profit Dixie Specialty Co 
We furnish complete outfit free of charge. Experience not es 
sential, we, want hustler. Splendid to make NTS—LATEST IGAR LIGHTER che: spest, best and only 
big money, The Handy Dandy Line, 415 So. Sangamon S&t., lighter that will work properly; retails for 25 Lay ofit: a 
Chicago moneymaker; sample sent 2% Lowe Novelty (¢ Lowe 
WANTED RELIABLE PERSON IN EVERY CITY. Elther Ave.,_ Chicago Dept. C48 
sex to push the sale of new patent household articles; new ironing WRITE TODAY for plain talk on how to start mail order 
device; keyless door locks; umbrella clothes bars; combination business. Tells how you can make $50 a week Herman, 5756 
skirt and trouser hanger; felding sleeve board; ideal roaster: Sp Philadelphia, Pa 
sanitary Water proof rugs, ete $5 to $15 daily easily mad MAKE BIG MONE 
Now | is the ay Pg get aca ; For particulars address, Dexter for our goods, Fast office sellers, Fine pre fits. Partic ulars and 
Sup ply _Co., 508 earborn, Chicago sample free One Dip en Company 2. Baltimore, Md 
PORTRAIT AGENTS find our plan beats all others. Prompt 
shipments—rejects credited. 30 days’ Credit. Catalogue of Por MALE AGENTS, ANY KIND This space is too small ¢ 


tell how 


xl our proposition is Write Novelty Sixty Three 
Company, 


traits, Frames, Pillow Tops, Sheet Pictures and samples free G1 Milwaukee Ave.. Chicasc 


James (. Bailey & Co., Desk 90. Chicago 


BIG MONEY IN SELLING USED AUTOMOBILES—No_ busi ean positively make $15.00 to 
hess so easy to learn, so profitable, so congenial. On $50 to $200 reht according to ability A No-one 
vestment our Agents make $50 to $150 per week. We furnish — ae to ri il ere ie your opportunity. Don't fail to ty 
the cars and teach you how to drive, sell and repair them. Write nate P. particulars for stamp KE. F Landis Co 
«lay for particulars and territory The Automobile and Cycle 7a 
Company of America, Dept. One, 1769-1787 Broadwa New York HOME BUSINESS. Collect names information, ete for 
City business concerns Steady income Tnstructive booklet for 
HUSTLING AGENTS make $5 to $10 da‘ly and up selling Information System, 263, Marietta, 

iveliest selling line of household articles, shirt wai and suits AGENTS Embossed Gold “and Silver Sign Letter Inimensely 
Over Looe profit Something new, Ringway Co., 203 Chemical profitable Sample _frec Johnston Ouiney Tl 


tank Bk € Chicago. 


T ORING d WANTED to take orden f ou 

e $2 EACH SELLING OUR WONDERFUL Guaranteed Made-’ Clothes. Suits—S10 up. Ne cavite 

luminous crucifixes nothing to sell six a day: absolutely new; required Write today for territery and complete equipment 

shine all night in darkest room. Pioneer Portrait Co., 5609 Address Warrington W. & W. Mills, 17 Adams St., Depart 

Halsted St., Chicago ment 480, Chicago, Tl 

AGE NTS Ww ANTI sell t the | in 1L-Serub Brush, AGENTS, SELLS ON SIGHT, fire extinguisher, needed 

Floor Mop and Wringer combined, Peed 8 other original styles every home, office and factory 100" profit, get rich quick 
$5 profit % day's work Send name on postal to Hilker Mop 1 sbirit y_ Penny Co., Dept. 2, Thundee, Il! 

Co Chicago. ‘ree catalogue and sample. _ AC TIVE. RELIABLE wanted in each large city 

AGENT? OUNTY and State: men and women everywhere the United States outside England New curtain fixture 

to sell the Pinless Clothes Line; a practical labor saving in with health feature Good seller Address Champion Company 


vention, lasts life-time, sells on sight, gives perfect satisfaction 
Agent Sutton of Georgia, sold over million feet; 100° profit; 


Summer St., Boston, Mass 
“AGENTS—SIGNISTS. IMMENSE PROFIT. 


Seautiful wh 


rite quick for exclusive territory; information free; sample pre do low prices te: 
= vaukee Ave., Chic ago 
GL ADING : just out. Great money maker! Saves ; 
AGENTS WANTED, easy selling propositions $2 made each 
delighted they send you to neighbors. Send ic for samples AGENTS TO SELL SPECIALTY for house and garage, send 
Evergrip Casters, 30) Warren St.. New York ten cents for catalogue and terms Wm. Couch, 170 Purchase 
READ THIS: NEVER MIND, send addiess, we'll show you Boston, _Mas 
the easiest money_ ever _Mfg. Co., 2 Rutherford _N. J “TNV ESTIGATE’ “‘Prevento Samuels, Optic: an, Wilkes 
AGENTS We have a money making proposition to offer y barre. — 
» for for sellin ur goods Write, Guard Sales Co Phoenixvill . GENERAL SALES AGE NTS of of r fina wi a respon ibility to take 
AGENTS WITH SUB-AGENTS and about $200 can have state territory rights for high class telephone accessory 
rights or our Baking Powder, with its beautiful premium, and = Pa E-% Telephone Receiver Co., 21 
make 100% profit. Sells direct to housewives, For parteulars 
address Buckeye Specialty Company, Bell St., Bradner, Ohio. ONE MILLION AGENTS WANTED Fast seller costs f« 
AGENTS “Kaessmann Mail Drummer System,”’ your “find.” sells 50¢ firm needs Milwauk to 0, Postal bring 
A real money-maker Modern Complete. 106. Write today. samples Embossed Co., 7 Milw Ave., hies 

. “Health — Publishing House, 66 Bennington St., Law- AGENTS wanted to sell) Obur Hair Remover; 100 per cent 
rence profit; no investment needed; write for free sample bottle and 
AGEN $20.00 WEEKLY: great advertising campaign intro- full information __The_ Obur_ Company, 247 Vearl New York 
ducing business with premium coupons; easy for beginners; big “you CAN MAK $$$$ as ovr general or local agent. House 
money for hustlers Family Portrait Co., Dept Pp M hold necessity; saves 80 per cent; permanent business; exclusive 
Wayne. Tl territory: salary or commission; free sample; credit J. Pitkin, 
SIGN PAINTING AGENTS. 1,000 profit. Best and cheap- Newark. N.Y 
est window letters made Easiest mounted, Outfit free Suceess POCKET . LIFE ~ PRESERVER: carried like handkerchief sup 
positively guaranteed, Embossed Letter Co., 2563 Milwaukee port you in water for days Postpaid. tte Agents wanted W 

Ave., Chicago. Davis, 55 E. Main St., Columbus, Ohio 
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AGENTS: Send for free booklet, inside information on the 
agency business. Filled with money making plans. Pointers and 
experience of thousands of successful agents. Address J. M. 
Finch, 1162 3d_St. Dayton, Ohio. 

WE “PAY $30 A ‘MON TH SALARY and furnish rig and all ex- 
perses to introduce our guaranteed stock and poultry powders; 
money back guarantee ; outfit free; new plan; steady work. Ad- 


LARGER PROFITS—MAKE YOUR OWN 


GOODS. 
nish formulae, manufacturing process and trade secrets. 


We fur- 


lines. Fourteen years experience. Instructive circulars Free B. 


Mystic Company, Washington, D. 


AGENTS WANTED TU SELL CIGAR MOUISTENERS to stores, 
new invention, different from all others, no ~~ required, 
big profits; for full information, terms, etc., address Drake 
Mfg. Co., 145 Reed St. Milwaukee, Wis. 


dress_Bigler Co., X 368, Springfield, Illinois. 
AG JENTS—PORTRAITS 35e, FRAMES l5c. Sheet Pictures lc. 
Sterecacopes 25c. Views lc. 30 days’ execs. Samples and cata- 


log free. 
St., Chicago 

MEDALLIONS SELL AT SIGHT. 300 per cent to 500 per cent 
profit. Make up your own goods and be independent. ‘‘It’s 
easy.”” Catalog free. Fred Resag Co., 1205 W. Randolph St., 
Chicago. 


Consolidated Portrait Co., Dept. 1191, 1027 W. Adams 


AGENTS AND MAIL ORDER SPECIALTIES that sell. 150 


to 500% profits. No chance proposition. Suceess absolutely 
certain. Three samples for dime. Free particulars. Poulson 
Manufacturing Company, 213 East ‘Tenth Street, N. 


LIVE AGENTS—We have the greatest little article for home, 
office, hotel, ever produced; enormous demand. Dime brings four 
samples. Be quick. Rednum Novelty Co., 316 East 55th St., 
New York 


I WILL START YOU earning $4 daily at home in spare time, 
silvering mirrors; no capital; send for free instructive booklet, 
giving plans of operations. G. F. Redmond, Dept. 306, Boston, 
Mass. 

AGENTS, EITHER SEX. Make big money selling self-thread- 
ing needles, best sellers out. Sample —-. —— 10c. 
Circular free. Harris & Co., 132, N. 12th St., Phila., Pa 

WANTED, MEN to present an auto specialty on every auto 
ewner will buy. Big money for live salesmen. Cartwright Supply 
Company, Pleasant Plains, Illinois. 


AGENTS—If you are looking for a permanent position with 
little labor and a good income, write Ryman-Mello Co., Broadway, 
Saugus, Mass. 


AGENTS MAKE $5 TO $10 DAILY, selling our high-grade 
kitchen cutlery and shears, Handsome outfit furnished. Par- 
ticulars free. Evar_ Fuser Co., St. lend ace, Mich. 

GY ROHEEL, | the ne new patented heel of rubber, will make “Sure 
and Easy Money” for you. Send 25c for sample yair, and whole 
sale prices. Eagle Rubber Company, 213 East Tenth Street, 
New York. 


AGENTS—HANDKERCHIEFS, DRESS GOODS. Carleton 
made $8.00 one afternoon; Mrs. Bosworth $25.00 in two days. 
Free samples. Credit. Stamp brings particulars. Freeport Mfg. 
Company, 59 Main St., Brooklyn, N. Y. 

AGENTS make big meney selling our new gold letters for office 
windows, store fronts and glass signs. Any one can put them on. 
Write today for free sample and full particulars, Metallic Sign 
Letter Co., 406 N. Clark St., Chicago. 


SELLS LIKE HOT CAKES, new laundry wax perfumes clothes 
with lasting violet perfume. Working outfit 4c. New offer. Per 
fume-Gloss, 13 C Water St., New York. 

MAIL ORDER MEN: Handle best sellers. 
Send for free prospectus. Mississippi_Valley 

AGENTS—SEND FOR FREE SAMPLE 
at sight. The Nosnibor Co., 


Factory prices. 
Co., Pittsburg, Kans 
NEW ARTICLE. Sells 
Jept 2, 926 Exchange Building, 


WIDOWS, Laiies, Men, New Interesting, Profitable, easy work. 
Spare time or permanent. Sell our useful specialties. Our orig- 
inal selling plan will double your sa Particulars and $2.00 
premium offer free. Fair Mfg. Co., HF51, Racine, Wis. 

AS YOU CAN CLEAR $30 weekly year round mailing music 
evenings, why look further? Send llc for facts, proof and beau- 
tiful_ new sheet music to Weber Music Co., 3527, Boston, Mass. 

AEROPLANES, DYNAMOS, ELECTRIC FANS, Picture Ma- 
chines, Mechanical Toys, at half price. Catalogs, 300 illustra- 
tions with your name on. Samples and particulars free. Mur- 
phy Company, Norwalk, Conn. 

AGENTS—It costs me about $2.00 to secure your name and 
ship sample machine, but it’s a dead sure way of convincing you 
I've got best household invention on earth. Canvassers and crew 
Managers make up to —_ 00 a day. Elmer E,. Stevens, 1189 
xp! Ch hicago. 


enn. 


AGENTS—Make $3.00 to $5.00 profit daily handling our new, 
— Nameplates, Signs and Numbers. Brett Bros., Boston, 
ass. 


CLAY COOKING SET, Big Profits. Pace Pottery Company, 
Roseville, Ohio. 


KEY CHECK AND FOB OUTFITS, for stamping names on 
a fobs, ete. Prices free. Pease, Die Maker, Winchester, 


AGENTS AND MAIL DEALERS make big money selling our 
Drize packages of 20 postcards for 10c. Immense profits. Send 
10c for samples and quantity prices. Publishers Clearing House, 
35 Dearborn, Chicago. 


LIVE AGENTS are coining money with our outfit which 
doubles the life of auto tires. Sample outfit $3. Write us. 
Steward Specialty Co., Steward, Til. 


PROPOSITION FOR BIG AGENTS. Slip Easy Neck 
Tie Slides, brand new, great demand, field limitless. 25¢ sample 
and wholesale prices, 15 cents. M. Duam Co., Kingston, N. Y. 

AGENTS MAKE 500% profit selling our gold window letters. 
novelty signs and changeable signs, 800 varieties in enormous 
demand. Catalogue free. Sullivan Co., 1238 Van Buren 8t., 
Chicago, IL 


“SALESMEN TO SELL new automatic wrench to dealers. Good 
profits. Unworked territory. Write today for profitable offer. 
The Superior Wrench Co., Box 900, Marshalltown, Iowa. 


SUCCESS IS YOURS if you work our new mail order plan. 
Particulars free. Write today. Chromatoscope Co., Dept. B, 

MEN, WOMEN, $3-$6 DAILY selling Heparo. Write for great- 
est guaranteed agent’s proposition ever made. These are facts, 
not advertising stunts. Hepar Sales Company, 165 Canal St., 
New York. 

GUILFORD KEROSENE MANTLE LAMPS—America’s largest 
variety. None better. Burners fit ordinary lamps. Supplies for 
all mantle lamps. city prices. Guilford Co., Seville, Ohio. _ 

ATTENTION AGE! : Something new, $50. “00 weekly; great- 
est agents’ proposition in the world; sample and particulars free; 
write quic’ BE. J. Bolden & Co., Chattanooga, Tenn. 

AG TS to sell patented rm ods just out. 
housekeeper buys. 
flela, N. J. 

AGENTS—120@ made selling polishing cloths for all bright 
metals. No paste or powder needed. Send stamp for sample to 
Elkhart Polishing Co., Elkhart, Ind. 

WANTED AGENTS—75 cents profit each $1 sale, best article 
ever offered; sample 10 cents. Woodward Co., Bowles St., Spring- 
field, Mass. 

AGENTS WANTED—Send 25c silver for ene of our Spark Gas 
and Gas Stove Lighters, and one of each of our ?. a with 
terms to Agents. A. S. Mankin & Co., Alexandria, 


AGENTS, BIG PROFITS selling Babin’s Safety = Creepers, 
send the heel size of your shoes and 25 cents for sample and 
terms. A. E. Babin, 124 Cherry St., Waterbury, Conn. 


DON’T SLAVE FOR WAGES—Earn $5 to $15 Te Be your 
own boss: we show you how. Agents Supply Co., 711 17th Street, 
Denver, Colo. 

AGENTS, KLEEN-ALL — fast. —— furniture, ete. 
100% profit Address, Kleen-All. P. 0. Box 249. Denver, Colo. 

BIG PROFTITS—FExclusive territory. not stores. The Magic 
Cooker—outsells all other household specialties. Belden Supply 
Co., 17 EF. Lake St., Chicago. 


BIG MONEY to agents selling Oatka Tire Remover. The only 
tire remover in the market that will do what is advertised. Sells 
for $5.00. 50% profit to the agent. Many people ordering two 
and three at_a time by mail. One sale makes four or five new 
customers. Write for proposition for exclusive territory. J. W. 
Grumiaux, sales agent, Le Roy, N. Y. 


$10 a day. F 
Emery Specialty Co., 953 S. 2d St., Pisin: 


MAKE $24 per day—New agent's specialty. 
Bedford Ave., Brooklyn 

-AGENTS—DOUBLE YOUR INCOME handling the os seller 
on the market. Write for full particulars. P. C. Noble, 130 La- 
fayette Blv., Detroit, Mich. 

GENERAL AND LOCAL AGENTS. We control a new manu- 
fuctured article with a great future. Profits that will astonish 
you. _15¢_semple free. United Sales Agency, Franklin, Penn 

OFFICE EMPLOYEES WANTED, send 50 cents for sample 
(worth $1.00) and terms to ageats to Keen Edge Manufacturing 
Co., Ltd., 1018 Arch St., Philadelphia, Pa. 


Russell Co., 1404 


$100 MONTHLY and expenses to trustworthy men and women 
to travel and distribute samples; big manufacturer. Steady work. 
S. Scheffer, Treas., | . Chicago. 

AGENTS W ANTED to sell Ryder’s Chapine for chapped hands, 
burns and rough skin. Ile by mail. Particulars and sample 
free. John H. Ryder, 2958 M Washington St., Boston. 

400% PROFIT SELLING GORDON Photo Pillow Tops. High 
grade work. Samples and catalogue free. Luther Gordon Co., 
164 W ashingten _St., Chicago. 


PERFECTION POCKET ADDING MACHINE. Lightning seller. 
Agents wanted. Cincinnati Specialty Mfg. Co., Dept. R., Cin- 
cinnati, Ohio 

“AGENTS MAKE $30.00 WEEKLY gelling our 500 E Handy I House- 
hold Articles; catalogue free. Scheff Company, 1637 Wells Street, 

ENVELOPE MOISTENER, NO-WHITTLE PENCIL! Self-sell- 
ing. Sample, terms, llc coin. Apex Sales Company, 1224-1226 

BOKARA DIAMONDS—Agents, everyone, wear and sell our 
famous Bokara Diamonds; write for sample offer and catalog free. 
Northwestern Jewelry Co., 52 Northwestern Bldg., Chicago. 

AGENTS—$5 daily selling our Handy Tool, 12 articles in one 
Lightning seller. Sample free. Thomas Mfg. Company, 462 
Third St., Dayton. Ohio 

AGE NTS MONTHLY—3 months, 10c. P. M., 3 Henry St., 
Brooklyn, N. Y 

25 WEEKLY and expenses to men and women to collect 
names, distribute samples and advertise. Steady work. C. 
Emery, M. T.. Chicago, Tl 

SELF-THREADING NEEDLES, l0c a paper. Agents’ samples 
and terms free. Ladies’ Art Co., Dept. 41, St. Louis, Mo. 

SEE WHAT WE SAY under ‘‘Patent’’ heading. Swift, At- 
torney, Washington. 

AGENTS—DON’T accept an agency until you read our new 
book, ‘‘Piling Dollars;’’ it’s Free. Darling Bros., Derry, N. 

CARBURATION Perfector Al seller. See Auto Supplies. 

AGENTS Big easy profits selling Letters. 
Mounted sample free. FP. M. Ward (Co., . 6, 2559 Mil- 
aukee Ave., Chicago. 


| 


POPULAR MECHANICS 


HELP WANTED 


ARE YOU THE MAN? Here is your opportunity. No matter 
shere you live—if you want to make big money and establish 
yourself in an independent business requiring no capital—we will 
teach you, by mail, all the secrets of the real estate business 
including thorough commercial law course, list with you readily 
salable properties, co-operate with and assist you to permanent 
success Our 64-page free book fully explains our methods and 
tells what it means to be the local representative of oldest and 
largest Co-Operative Realty and Brokerage Corporation in the 
world Write today to International Realty Corporation, 2234 
we Building, Chicago, 


—One good man in each town to take orders for 
amet beautiful styles; very low prices; orders come 
sy; high class; permanent business; fine profits; $10 a day and 
up; no money or experience needed We ship on approval ex 
press prepaid, and guarantee perfect fit Write for free sample 
outfit and inside price on suit for yourself Banner Tailoring 
Co Dept. 377, Chicago 
WANTED ONE THOUSAND CHAUFFEURS and repair men 
Our demand for automobile engineers exceeds the supply. Calls 
for men of intelligence and mechanical bent capable of com 
manding $100.00 to $150.00 per month upon graduation. Resident 
course $20.00 to $60.00, Home Correspondence course completed 
by practical road and shop work at this school, highly successful 
Look this up. Auto Schools of America, Dept. T, 1600 Michigan 
Ave., Ave., Chicago. 


EARN $10 TO $15 a week and hold your position besides. No 
canvassing. We, as manufacturers of patented just-in-season 
specialties, have new asy mail order plans to keep factories 
busy. We furnish* everything. Large profits. Small capital 
Experience unnecessary. If you are one of the want-to-go-ahead- 


kind, write for our most modern (copyrighted) plans Sworn 
statement J. M. Pease Mfg. Co., 540 Pease Bldg., Michigan 
St.. Buffalo. N. 

BE AN ELECTRICAL METERMAN—Pays $900 to $1,800 a 
year, New field. Demand for competent metermen, created by 
rapid introduction of clectricity, greater than supply Our per- 
sonal, -practical instruction by mail quickly qualities you for 
splendid position as meterman. Graduates assisted Write for 


partic ulars Fort Wayne Correspondence Schools, 
Wayne, Ind 

M AND BOYS TO LEARN AUTOMOBILE r repairing. 
electrical, civil engineering 
Room and board while 
satisfaction guaranteed; catakeg free 
neering, 2110 West 7th, Los Angeles 
ARE WANTED FOR GOVERNMENT POSITIONS, 


Dept. 20, Fort 


driving 
surveying, in 
learning Positions 

National School 


on up-to-date cars; 
most practical way 

secured 
of Engi 


$80 00 


month to commence. Annual vacations. Short hours No “‘lay 
offs."" Common education sufficient Over 12,000 appointments 
coming Influence unnecessary. Send postal immediately for 


free list of positions open, Franklin Institute, 
Dept. S21, Rochester, N. Y 

TRAVELING SALESMEN EARN FROM $2,000 to $5,000 a 
year and are in great demand. If you want to become a trav- 
eling salesman and earn while you learn, write at once for par- 
— of our System Bradstreet System, Dept. 20, Rochester, 


with description 


SALESMEN WANTED—FIRST CLASS SPECIALTY MEN, ex 


clusive or side line, for an absolutely salable article, sell job- 
bers and retailers in various lines. Big money maker. if you are 
the right man. Write at once. Hood Chemical Co., Madison 


and ¢ ‘anal Sts., Chie ago. 
BIG MONEY WRITING SONGS. Thousands of 
write successful words or 


anyone who can 
ence unnecessary. Send us your 


dollars for 
music. Past experi- 
song poems, with or without 
music, or write for free particulars Acceptance guaranteed if 
available. Washington only place to secure copyright. H 
Kirkus Dugdale Co., Dept. 265, _Washington, D . 

MACHINISTS, ATTENTION! — Increase 


“WANTED, AGE 3 
salary, new revised Saunders’ Hand Book of Practical Mechanics 


Best ever ready reference. Thousands in use. Postpaid $1.00 
cloth; $1.25, $1.50 leather flap. Big profits. E. H. Saunders, 
216 Purchase St., Boston, Mass. 


WANTED—Young men for Railway Mail ¢ Clerks, . government 
service; examinations soon; salary $1,000, half time off; common 
education sufficient. Particulars free. American Institute, Dept. 
105, Dayton, Ohio. 

WANTED—A man or woman to act as our information _re- 
porter. All or spare time. No experience necessary 50 to $300 
per month. Nothing sell. Send stamp for particulars Sales 
Association, 601 peiat Bldg., Indianapolis, Ind : 

ATCA $6.00 HAND VACUUM CLEANER wins first prize at 
ill exhibitions It is the finest agents’ proposition in the lar 
Write for money-doubling contract. Alea Vacuum Cleaner Co., 
lept. A, 366 W. 50th St., ‘ 

STOP Let me start you in a home business that will 

bring you money every day. Experience unnecessary. Spare time. 
No canvassing I furnish everything and guarantee success. Send 
for proofs. Voorhies, Desk C. R., Omaha, Neb. 
I WILL START YOU earning $4 daily at home in spare time, 
silvering mirrors; no capital: send for free instructive booklet, 
siving plans of cperation. G. F. Redmond, Dept. 306, Boston, 
Mass 

WANTED SALESMEN to sell Gasoline Lighting Systems; no 
experience necessary; attractive proposition loud Lighting Co., 


174_No, Sangamon St., Chicago, Ill 

WANTED, RAILWAY MAIL CLERKS—Average $90.00 month. 
Every second week off—full pay. Spring every - 
where. Write for free sample questions prepared 


free. Franklin Institute, 
WANTED INEXPERIE 


Candidates 
Dept. S21. Rochester, N. Y. 
CED MEN TO WORK on actual con- 
tract jobs for small pay: electricity, plumbing, bricklaying, auto- 
mobiles. Must first finish short correspondence course, but there 
is no expense. Catalogue free. United Trade School Contracting 
Co., Los Angeles. 


ADVERTISING SECTION 25 


WANTED KELIABLE MEN to learn Automobile 
Repairing in the largest and best equipped school teac hing this 
trade. A most interesting, healthful and paying profession. Can 
be learned in a few weeks and at small cost. Competent men 
always in demand at salaries ranging from $18 to $55 a 
Our S2-page book “‘How to Drive” gives full particulars 
College of Motoring, 1457 Wabash Avenue, Chicago, Ill 

COMMISSION SALESMAN WANTED—Best 
earth. Clear field. Lansdale Placer 
Sith Ave., Denver, Colo 

“SALESMAN AND BRANCH MANAGERS 
handle best selling proposition known 
Legitimate, 


Driving and 


proposition on 
Machinery Co. 2556 W. 


EVERYWHERE to 


Experience unnecessary. 


Permanent and commands instant attention, Big 
commissions. Exceptional opportunity. k Bryan & Co., 
Cincinnati, Ohio 

FACTORY MANAGER First class manu to take entive charge 
of newly equipped plant for the manufacture of gasoline engines 
Must be capable of handling entire production from drafting 
room to finished product Experienced man who can handle to 
best advantage 400 men required. Actual experience required, 


No one will be considered unless the best of reference can be 


procured Salary $5,000.00, Room 1418—1500 Trude Bldg., 
Chicago, I a : 

GOVERNMENT RAILWAY MAIL, departmental clerk, book 
keeper examinations everywhere soon, Get prepared by former 
United States Civil Service Examiner. Write now for free 
booklet. Patterson Civil Service School, Box 826, Rochester, 

SUSPENDERS DONE AWAY with—Read “Ad” of Kokomo 
Suspender Belt under heading “For Men Agents wanted in 
every factory and office. 

HOME BUSINESS. Collect names, informa Hm, etc., for busi- 
ness concerns Steady income Instructive wklets for stamp. 
Information System, 264, Marietta, Ohio 

WANTED DISTRIBUTER of advertising matter everywhere. 


Oliver D Surkley, Mount leasant, Pennsylvania 

GOVERNMENT CLERKS, $30 weekly; free booklet M de- 
scribes positions. lerk Agency, Providence, RK 

“BECOME A DETECTIVE—EARN $150—8300 monthly, travel 
ing Send stamp for particulars, Write Frederick Wagner, 
1243 Lexington Ave 

WANTED—RAILWAY MAIL CLERKS, $90.00 month Every 


other week off—full pay Spring Examinations everywhere Pre- 
vious examination questions sent free Franklin Institute, Dept, 

WANTED Railway Mail Clerks, 


Men to become month. 


Write. Franklin Institute, Dept. S21, Rochester, N 

WANTED—RAILWAY MAIL CLERKS, $90.00 month. Spring 
Examinations everywhere Sample question free. Franklin 
Institute, Dept. 21, Rochester, 
MEN WANTED FOR GOVERNMENT JOBS—-$80.00 month. 
Write for free list of positions open. Franklin Institute, Dept. 


Rochester, 


8,000 GOVERNMENT JOBS OPEN—Write for list Franklin 
Institute, Dept. S 21. Rochester, N. Y 

BIG MONEY to ageuts selling Oatka Tire Remover rhe only 
tire remover in the market that will do what is advertised. Sells 
for $5.00 50° profit to the agent Many people ordering two 
poe: three at a time by mail. One sale makes four or five new 

‘ustomers Write for exclusive territory J. W 


proposition for 
Grumiaux Agent, Le Roy y 

I WOULD LIKE TO HEAR from hustlers who are anxious to 
turn their spare or whole time into money canvassing, 
medical or manufacturing scheme, but traightforward, legiti 


Sales 


mate ——— proposition with success guaranteed Particulars 
fire **Eakin,’ 8s) Ww, Delavan ti ffalo, N 

MAIL ORDER MEN. Quick cash returns, great sellers; factory 
prices; best plan; no scheme; copyrighted prospectus fre tox 
N 235, Pittsburg, Kansas 


1000 YOUNG MEN WANTED to lear the automobile business. 
Particulars free. Write today. F. &. Nelson, 61 Nelson Bldg 
Barton, Vt 

WE TRAIN DETECTIVES. You can be one. Splendid oppor 
tunities Travel Earn $100 to $300 monthly This fascinating 
profession taught practically and scientifically by mail at a nom 
inal cost, American School of Criminology, Dept F, Detroit, 


Mich 
BLACKSMITHS 
GOOD BLACKSMITHS ARE ARCE ent few learning the 
trade and the blacksmiths — iy make the tools for all—from 
surgeon to the safe blower Buy Toys Modern Methods Forging 


and Welding different kinds of steel solid, and doing all 

jobs easy, also hardening and tempering to a standard by colored 

charts Any smith can be an expert That means good jobs and 

big money All for one dollar. Send for valuable samples free 
M. Toy, Sidney, Ohio 


“BEST BOOKS FOR BLACKSMITHS. I sell them. Send for 


circular. Geo, R. Hasbrovek, 122 N, Diamond St., Ravenna, Ohio 
CEMENT 

IF YOU WANT the best information on cement and concrete 

construction, subscribe for Concrete, leading cement and concrete 

monthly mple copy, 10 cents Yearly subscription, $1.00. 
Bldg., Detroit 


Concrete, 1 


Newberry Mich 


FIRE EXTINGUISHERS 


PROTECT YOUR HOME OR BU SINESS from fire; delay may 
mean great loss of life or property Send $3 for one or $15 for 
half-dozen of the best Dry Chemical Fire Extinguishers, express 
prepaid, which instantly destroys all kinds of fire Always ready. 
Can't get out of order. A child can use them. Send money 
der today. L. G, Rankin, 6400 Forward Avenue, Pittsburgh 


Pa. 


26 POPULAR MECHANICS ADVERTISING SECTION 


MACHINERY, TOOLS AND SUPPLIES MANITOU MARINE MOTORS—Both speed and heavy duty 
——————— types. Highest quality and lowest prices on the market, We 


s s . 2G JAIN—Wi are closing out ot of have been in the marine engine business for 40 years. Write 
A Ban outing ve us with stamp for catalog. Richards Iron Works, Man\towoc, 
net per set. These sets consist of head and tail stocks, rest Wis. . 
socket with two T’s, face plate, two wood centers, 2 hand wheel HARRISON KEY FILING JIG, the greatest invention of the 
nuts and three flanges. All parts carefully and nicely finished. age. Enables anyone to make perfect duplicate Pin Tumbler 
Sehastian Lathe Co., P. O. Box 729, Cincinnati, Ohio. Keys, no misfits, saves blanks; price within reach of everyone. 

REBUILT MOTORS—We have a number of second-hand ma- Harrison_& Co., 81 New St., N.Y. 

rine engines of our own and other makes, completely rebuilt and 50 REBUILT AND USED MACHINES indluding lathes, plan- 
guaranteed® by us. As the builders of ‘‘Buffalos’’ are not in the ers, shapers, millers, drills and woodworking machinery, Modern 
second-hand engine business, we will sell them at less than fac- gasoline engines for operating dynamos and other machinery. 
tory cost to make room. This is a rare opportunity to get the Bie knell Co., Janesville, __Wis. 
highest grade of engines—2 to 100-hp.—cheap. Buffalo Gasoline FOR SALE. Pressure blower, belt 7 7” 

38 y power freight elevator, 
Motor Co., 1284-96 agura St, ._ Buffalo, N.Y. oak 1%” ste am trap, Fairbanks wagon scale, belt pump, 14%” suc- 


tion, 5 H. P., 4 cycle stationary gasoline engine. 24’x6’ cabin 
launch, Richards Iron_\ Works, Manitowoc, Wis. 


FOR SAL —Rebuilt: Throttling, Automatic and Corliss 


gines, Hwilers, Pumps, Heaters, Machine Tools, Tanks, Saw 


Mills, and general machinery, at bargain prices. Let us know GAS ENGINE, 12. horse power, . $200. Screw machine, 1” 
your wants. The Randle Machinery Co., 1761 Powers St., Cin- wire feed capacity, $190. Turret lathe, +1 9/16” capacity, 17 
Ihio. collets, $185 Serew cutting lathe 19”x10’, compound rest, $340. 
~ MODEL STEAM TURBINES AND RECIPROCATING EN- Drop hammer, 80-pound head, $100. Gap lathe, 14”x21"x5%9’ 
GINES. Complete set of turbine castings (rough), and blue- compound rest, $90. K. Pinner, 122 Water Street, New York 
print, $1. Complete set of reciprocating engine castings (rough), nN. Y. — 

2. Both sets for $2.75. Midget Machine Co., Box 214, Eliza- VERTICAL STEAM ENGINES, 2 to 25 hp. Send for circular. 
beth, N. J. T. Frank & Son, 642 W. Pratt St., Baltimore, Md. 

CAM CUTTING—Size 36 in. diameter, down to to smallest. t. All ‘NEW AUTOMATIC WIRE STR AIGHTENING and cutting 
varieties. Special prices on large quantities. Cam Cutting Ma- machine, three cut Shuster Model, counter shaft and fittings. 
chines in stock. Headquarters for Cam Cutting. The Garvin Never used and a bargain. Weight 750. Pinless Clothes Line 
Machine (o., 137 Varick Street, New York City. Company, Wileox Bldg., Portland, Oregon. 

FOR SALE—Engine lathe, swings 9% in., takes 25 in. between WE BUY AND SELL Iron, | Woodworking, Tinners Machinery. 
centers. Complete with full set change gears to cut all size Molitor, 215 Clinton St., Chicago. 
threads, 3 to 40 im.; price only $43.50., Address L. F. Grammes yor SALE—8—10 H. P., two cylinder, two cycle, stationary 
& Sons, Allentown, Pa. gusoline engines, 3—5 H. P., also one lot of marine. These 

NUTS AND BOLTS, 5 cents pound, 18 inches by 74% ft. lathe will be sold dirt cheap, act quick. Richards Iron Works, 
$150, 24x14 ft. lathe $200, gas engine patterns $10, Jackson 7- Manitowoc, Wis. 
passenger automobile $1000, Wayne 5-passenger $350, Buick 10, THE LATEST IMPROVED WATER MOTORS. We have them 
$350, Premier $150, gas engines, 8 H. Marine engine and boiler all sizes; write today for catalogue. Haller Manufacturing Co., 
$50, feed grinder $15, New Reading Motorcycle $190. F. J. Gee Ave., Pittsburgh, Pa. 


Rettig, Wabash, Ind. FOR SALE—Machined Castings for 1% h. p. Stationary Gaso- 
FOR SALE—CHEAP, TOGETHER OR SEPARATELY, one 3 line Engine, also patterns. G. F. Ruopp, Marshalltown, lowa. 
and two 12-cylinder Ozone Pure Airifiers, with direct current mo- ~~" FREE—‘How to Run and In: fall « Gasoline Engines. Greatest 
tors, displaced by larger apparatus; capacity about 1,000 cubic little book ever published on this subject, sent free with year’s 
feet per cylinder. See Mr. Ginter. Rueckheim Bros. & Eckstein, subscription to Gas Energy. Learn how to solve all knotty Gas 


Peoria_and_ Harrison _Sts., Chicago. Engine problems in few moments. O. L. Stevens, Ind., writes, 
ONE 2% AND ONE 3% H. P. Lennox stationary engine for Gas Energy is best magazine published. Send 50c for year’s sub- 

sale at bargain prices. Only sed a couple of days in_ experi- scription. Book free. G anergy. 28 Murray St., New York. 

mental work. _L._Mackibbin, Lincoln Ave., Detroit, Mich. SMALL GASOLINE ENGINB, good condition—$25. Box 543. 


FOR SALE, 20 H. P. 4-cy inder, 4-cycle marine engine, _ Payne, Ohio. 
equipment $175, used one month, also 6 others, 1, 2, and 3 cyl- LATHE FOR SALE—For bargains in small lathes write South 
— “4 Wealth new and nd Rapids. Mi $30 and up. Bend Machiae Tool Co., Dept. L., South Bend, Ind. 
CASTINGS- 4 - ngine rk 218 ite Bid St 
gine $9.50, Rotary Vacuum Pump, receiver, base castings for lathe, $85 West 
engine—mator connection, $7.50. All steel truck parts, $4.50 Ga. Ons estern 
Drawings per set. Elgin Gas Engine & Machine Co., Elgin, Co... Cincinna = 
tM. PATTERN MAKERS! A_ book devoted to the principles of pat- 
a aR a — tern and core making and molding. Written by G. H. Willard 
HANDY TOOL CABINETS for Toolmakers, Draftsmen, or Ma- vee 
chinists, beautifully finished in Oak or Mahogany, eencealed leck a — al a of years ——— : — book, just 
jrawers: ask for circulars and prices. The Ohio- National published, treats the subject in a much more simple, direct and 
on ¢ cations Chillicothe, O effective manner than most books along this line. 224 pages, 
Manufacturing 312 illustrations. Price $1.00 postpaid. Popular Mechanics Book 
FOR SALE—Gasoline Engines, automobiles, marine and sta- Dept., Chicago. 


tionary, also castings. Second hand ones taken in exchange and SERIES OF 7 1ATHOC PHic won = 
for sale. Apply with stamps. B, W. Richardson. R. No. 36, 
Peoria, : graph and fiynamo. Size 8x14 All parts of these ma- 
Tr YOU WANT the best | information on cement and concrete nunes. Price each 50 cents postpaid or set of 7, $3.00 postpaid 
construction, subscribe for Concrete, leading cement and concrete chines are shown and numbered to correspond to printed keys of 
monthly. Sample copy, 10 cents. Yearly subscription, $1.00. Popular Mechanics Book Dept... : 318 W. Washington St., Chicago. 
CASTINGS, 1% oat Sibley Machine Tool Co., South Bend, Ind. 
Three horse marine water-cooled, % eash; drawings includec — - 
catalogue for stamp. Novelty Manufacturing Co., 853 West PU see page 
Sixth St., Cincinnati, Ohio, A. _ Jones rine Co. vicago. 
§ Two 10-HP. Gasoline Engines ay | a 18x7 ft. Rot = Band Resaw Mill. Must be cheap. 
bed screw cutting lathes. Two 24” Band Saws. J. Adams, oshen, Ind. 
39 South St., N New York 


THE PATTERSON TOOL & SUPPLY CO. Dayton, Ohio, are FLOUR AND FEED MILLING MACHINERY 
specialists in furnishing equipment for automobile repair shops. . : 
Tell them your wants. SPE AL BARGAINS IN SECOND HAND: Attiriton Mills, 
MACHINE SHOP ARITHMETIC, Price Ready Reference Burt Mills. Crushers, 
on all shop problem Circular and Book Catalogue on request. 7, 
Henley Pub. Co., 1 ssau Street. _New 1 York. Mills, Sieve Bolters, Receiving Separators, Scourers, etc. Write 
enley 1b. SSi . for description and prices. Sprout, Waldron & Co., P. O. Box 
H. P. G ING ngs with drawings $5. 429, Muncy, Pa. 
Complete engine $2 circulars. Crown Motor 
Works, Elgin, BOATS, LAUNCHES AND STEAMBOAT MACHINERY 
1 CYLINDER, 3% h. p. new 1912 marine engines, completely 
eauinped, $40. 2._Alford. Goshen. _Ind._ MOTOR BOATS _ Stock or built to order. Ask for folder C, 
SECOND HAND complete 5 h. p. Steam (125 Ibs.) Woodson Cayuga Lake Boat Yard, Kidders, N. Y. 
outfit. Lycander, Mahtoava, Minn, 
CASTINGS for a 2 h. p. stationary gas or gasoline engine, MECHANICAL ENGINEERS 
suitable for experimental work, . Bowersox, Hi anover, Pa. 
25 NEW TWO-TON Maxon Lever Jacks, shop worn, $4.75 each. IT WORK OUT IDEAS, ‘ake Greviens. patents, machinery de- 


Send for circular. Kinsey & _& Norton Mfg. Co., Cinci innati, Ont > 

MACHINE SHOPS and Trade Schools. Chart giving 
drills, screws, pipes, etc., 25c postpaid. Southem Welding 
Machine Co., San Antonio, Xas, 


signing Irwin D. Croak, Monadnock Building, Chicago. 


EXPERT DESIGNING and highest grade drafting. Specialty, 
Automobile and Aeroplane motors. Green Engineering Co., 
Dayton, O. 


STEAM BOILER OUTFITS ~ Complete; 1% Horse Power 20” DR. OLIN 8. PROCTOR Mechanical Engineering machines 
diam., 51” high, $40. Page Boiler Company, 815 Lamabee St., designed for certain roquicomente, Investigaticns, reports, patents. 
Chicago. — -_ What do you want? Write today. 150 Nassau, New 

_ GASOLINE ENGINES. One H. P. Stationary $38, Castings WE SPECIALIZE ON MECHANICAL ENGINEERING work for 


$12. 2% H. P. Motorcycle $25. Castirgs $5. Southern Welding 


" those concerns whose 
& Machine | Co., San Antonio, Tex. ‘ : 


ze do not justify the steady employment 


a of a first clase engineer. Machine design, structural work, mill 

6x6 AIR | COMPRESSOR complete with unloader, $75. Also construction, heating and ventilation, cost reduction, and com- 

double cylinder compresso- $150. Guaranteed. Schramm & Son, mercializing inventions. The Engineering Bureau, P. O. 152, 
308 N. 4th St., Philadelphia, Pa. Springfield, Mass, 
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MANUFACTURING ‘MACHINERY 


WE MAKE MODE LS of any description, also tools, dies and 
press work, Manufacturers of. patent articles. Send for free 
catalogue of Model Supplies. The Pierce Model Works, 3405 
Pierce Ave., Chicago, 

SPECIALTY WORK in sleet metal for inventors and manu- 
facturers—Die Work—Galvanizing. Submit your  specifications— 
name quantities. Prompt ant accurate — service. Kentucky 
Stamping Co., Dept. 87, Louisville, Ky 

WE ARE MANUFACTURERS of wood and metal patterns of 
all descriptions. We also manufacture and find a market for 
any good patented article. Phillips & Co., 116 Ferry St., Mil- 
waukee, Wis 

INVENTORS—WE BU ILD MODELS, do ~ experimental —. 
light manufacturing, dies and ‘tools. Ge . Schwarz & Co 123 
Liberty St., New York. 

IRON, BRASS AND ALUMINUM CASTINGS, . Metal lal Special- 
ties. Patterns, Models, Polishing, Plating and Japanning. North 
Chicago Tool Works, North Chicago, Lil. 

INVENTIONS PERFECTED AND MANUFACTURED. Best 
place in the South for same. Reference, your banker. Russell 
Mechine Co.,. Dallas. 

CLEVELAND SPECIALTY & MANUFACTURING CO., Cleve- 
land, Ohio. Manufacturers of Water Motors, Fans, Tapping 
Machines, Magnet Winders. Inventions developed. Special arti- 
cles_to order. 

WANTED—Machinery to manufacture on contract, special ma- 
chinery built promptly. J, T. Schaffer Mfg. Co., Rochester, N. Y¥. 


WANTED 
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BOYS MOVING PICTURB MACHINE (electric lighting), 4 
films—$3. Stereopticon (electric), 36 slides—$2, L, G. Kuenstler 
3251 Lexington St., Chicago. 

FOR SALE—Big Bull Elk head, newly mounted, cheap. RK, 
Sayler & Son, 497 8. Broadway, Dayton, O, 


SALE OR EXCHANGE 


SALE OR EXCHANGE. ENGINEERS TRANSIT, Level and 
a Compass. All without Tripods or jacob staff. Also lot of 
Engineers material and etc. J. M. Gund, 1213 Chemical Hidg., 
St. Louis, Mo. 

SALE OR EXCHANGE—Camera, Supplies, Electrical Goods, 
and Books Weint Motorcycle or Printing Press William Har 
tiens, Alexandria, 

“FOR EXCHANGE —Graphophone outfit worth $35; want small 
gasoline engine Johnson Peters, McC lure, Pa. 

~ DETACHABLE BOAT ENGINE for stationary engine. J. 
Lucas, Mendon, Mo, 


PATENTS FOR SALE 


"AT. FOR Ral E—No. 9837 dated Feb. 7, 1911; fire 
escapes, U. 8S. No. 128660, ¢ 25, 1910. In Canada, Sliding 
Door Lock, No. ‘l 5580, Oct, . 1911. In Canada, Woven Wire 
Stretcher, No. 137090, Nov, 28, 1911. In Canada, fire escapes. 
Best offer takes them. C. W. Schumann, _Newell, 8. Dak 

FOR SALE—Patent No, 1,003,831, serial No. 583,23 Holder 
for Drinking Cups. Individual, sanitary, ornamental, Prin 
cipally for public schools and offices in states and cities where 
sanitary laws have been passed. J. B. Walker, P. O. Box 145, 
Rush Springs, Oklahoma. 


WANTED—Moving picture outfit. Fred L. Smith, Amsterdam, 
New_York. 

A STRONG, OLD ESTABLISHED, manufacturing company, 
with a national selling organization, wants to add a new line of 
building material or construction specialty to manufacture and 
sell. Address L. F., 6th floor, 318 W. Washington St., Chicago. 

WANTED, TO LEASE small machine repair shop. Can give 
satisfactory references as to character and workmanship. Box 
389, Jasper, Ala. 

MANUFACTURERS AND MAIL order dealers, we want good 
articles for agents and mail order business. Bronx Mfg. Co., 
Cleveland, — 

WANTED TO BUY—Implement, hardware and undertaking 
business. Box 72, Thawville, Il, 


FOR SALE 


TO WHOLESALERS and trade in general. We are introducing 
new patented articles on the market. Send for list of same and 
also for catalogue of Typewriters, Motorcycles, Engines, Musical 
Instruments, etc. Atlantic Supply Co.. Long Branch, N. J. 

PUNCHING BAGS, PENNY PICTU RE MACHINES, Muto- 
scopes, Lifting, Hatblower, Lung-tester and Name plate Machines, 
Robert More, Bridgeton, N. J. 

TWO MOTOR BARGAINS, % and 1-3 h. p. 220 volts D. C. 
“Standard’’ new, each with starting box, $24.80 and $21 respect- 
ively. Sewing achine Motors, practically new, $7.70. Cosmos 
Electrie Co., 136 P. M. Liberty St., New York. 

I SELL DRAWING INSTRUMENTS cheaper than any dealer 
in America. Send for circular and let me prove it. Nillis 
Johnson, Chicago, 1 

CASE THRESHING OUTFIT. Buffalo Pitts beaner, Port 
Huron sawmill, including territory. Particulars, Address Alpha 
Brace, Dewitt, Michigan. 


SIX CLIMAX Peanut Vending Machines; also four “Pin 
Gum" Machines. At a bargain to the “‘man who knows.”” I 
G. Fenner, 451 Main St., Oneonta, N.Y. 

FOR SALE—STEAM BOILERS, $15 and up. Motorcycles, $25 
and up. H. W. Shockey & Co., 1119 South 16th St., Lincoln, 
Nebraska. 


10,000 RECORDS, lic, or exchanged; photographs, $3; type- 
writers, $9. Knights, 212 12t th, St. Louis ._ Mo. 

FOR SALE —Plans for Steam Laundries; and Dry Cleaning 
Plants. Earl Bess, Hamilton, Ohio. 

FOR SALE—Latest Ratchet Wrench invention, none like it. 
Write e R. W. McKim, Coles Summit, Ps 

~ COMP LETE OUTFIT for making Rubber Stamps cheap. Also 
key_check stamping outfit. Frank Kerr, Newcastle, Ind. 


SPRING BOLT LOCK, patented Oct. 3rd, 1911, is burglar 
proof, and made of solid tool steel and is constructed that a 
wax impression thereof, for the purpose of making a key, would 
practically be impossible. KR. Russell, 4027 N. Broadway, St. 
Louis, Mo. 

FOR SALE—U. 8. Patent No. 999,406, dated Aug. 1, 1911. 
Sack holder. Will sell outright or on a royalty, Address, 
Charles C. Skelton, Butler, Indiana. 

FOR SALE—Outright, or royalty, Patent No. 592.905, on 
sng transmitting device for motor plow. Bernard Tully, Tiffin, 
Ohio. 

$600 BUYS FIRST CLASS SEASONABLE PATENT. Manu- 
facturers, investors, ask for particulars. Victor Cozine, Glovers- 
ville, N. Y. 

ONE THOUSAND DOLLARS TAKES PATENTED DEVICE 
for instantly releasing runaway horses from vehicles, cutters. A. 
E. Frommel, Groton, 8S. D. 


FOR SALE—PATENT No. 999,600. Shaft bearing for grind- 
ing mills Time limited. For particulars address C. E. Shupp, 
Solicitor, Kunkletown, Pa. 

FOR SALE—CANADIAN PATENT No. 127,489; safety hat 
pin guards. Will manufacture cheaply, For particulars apply 
Geo, Reichert, High Bluff, Man., Can. 

FOR SALE—New patent for improvement on eying machines. 
Bossha Anden Ave. & Elm_ Terrace, York, Ps 


4 00D BARGAIN, | $2,000 will buy my “Canadian Patent 
No. 124,345, or will lease on royalty. C., KR. Pierce, Rainier, 
Wash. 

FOR SALE—Patent for stenographic copy-holder. Strongly 
recommended by users. Excellent article for man with capital 
to exploit. 799 Harvard St., Rochester, N. Y 

FOR SALE, P ATENT No, 991,921, an automatic faucet with 
bottle filling nozzle. ireat invention, Price, $200, Particulars, 
Bertram Whitehart, Trenton, N. J 

DRIVEN WRENCHES, drives, then twists, wire anchors 
under fences, Investigate. John A. McGreevy, Delphi, Ind. 

SOMETHING NEW in trousers hanger, It's great. Cheap, 
made of wire, Wardwell, 41 Grant Av _ Rutland, Vt. ‘ 

MITER GAGES, No. 1,006,948, Submit bids to Box 251, 
Phoenix, Ariz 

FOR SALE—AUTOMATIC FIRE ALARM PATENT—Cheap and 
easy to install, Manufactured at low cost, sells at sight. Half 
interest or all can be bought by acting at once Address Hans 
Tschernitz, 315 Chestnut Street, Milwaukee, Wis, 

“PATENT FOR SALE, No. 925.474; address Herbert EB. Hawes, 
128 Young St., Mane hester, 

FIREARM PATENT 857,468, for sale. Look into it. 5. 
Johnson, 146 Lincoln &t., Middletown, Conn, 


FOR SALE—One Powers moving picture machine, gas- me 4 
outfit with some supplies. Address W. R. Brooks, Grafton, N 


PATENTS 


_ FOR SAL factory, complete. Eggleston, 
ington C, H., 


_ FOR ae and parts, $1.00. Box 33 E. Lynn, Mass. 


“TEXTIGU M" TYPEWRITER COVERS, fine, 50c. See what 
Say_under _““Typewriters.’’ Atchison. 


THE ONLY INVENTORS’ MAGAZINE PUBLISHED, Tells 
the whole truth about patents: wasted energy, failures, opportuni- 
ties, and successes, Not an attorney's magazine; educational and 
for patent reform and inventive success A guide for all flekis. 
Special offer: Four months 25c. The Inventors’ Outlook, opposite 
Patent Office, Washington, C. One d dollar a@ year. 


Ment MEN’! Ss ah R MITTENS, 35c, one pair orders only. Mitworex, 
e a. 
; “LARGE WALL TELEPHONES suitable for any distance, with 
2 magnet magnetos, bells, receiver, transmitter, and battery box, 
price $3.47. Wall telephones, 11” long by 5” wide, with re- 
ceiver, transmitter and bell at $1.24. ‘These are job lot prices, 
sold regularly at $18.00 and $7.00 respectively. Cosmos Electric 
Co.. 136 N. Liberty St.. New York. 

POR SALE— Moving picture films le foot. H, Davis, Water- 
town, Wisconsin 


FIND OUT FOR YOU RSELF what to invent and how to pro- 
tect it. My book, ‘Inventors’ Universal Ex — covers the 
matter from A to Z. Price, $1. Postage free. Money returned 
if not more than satisfactory F. G. Dieterich, 651 Ouray Bidg., 
Washington, D 

PATENTS BUILD FORTUNES FOR YOU Our free 
lets tell how, what to invent, and how to choose an attomey. 
Best bank and other references. Al! business strictly confidential. 
Write today. D. Swift & Co., 317 Seventh St., Washington, 
C. 


A ~~ SENEC A No. 9, 4x5 camera outfit complete, $40. Crown, % 
Zasoline engine, $20. All new. Harry Fesenfeld, Black Earth, 
Wisconsin. 


PATENTS SECURED —Raports on patentability, validity and 
infringement. Patent suits conducted. C. L. Parker, ex-examiner 
"atent Office. 910 G St., Washington, D. C. 
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INVENTORS—Send copy of your patent, ete., and we will 
send contracts outlining our special offer t) market your inven- 
tion. Atlantic Supply Co., Long Branch, 


SEND FOR FREE BOOKLET. All about Their 


PATENT BOOKS MAILED FREE—showing 100 mechanical 
movements invaluable to inventors and mechanics—and tellin 
what is patentable, how to obtain patent or partner, low to sell 

. Free on request, Chas. E. Brock, 701 Eighth st., Wasl- 
ington, C. 


Cost. A Shepherd & Campbell, 500A Victor Bildg., 


TO PLACE ON ROYALTY. Common wash basin holder. Ap- 
peals to every home. Can be made and sold cheap. Send for 
model. Earl Sanders, Pawnee, Ill. 


INTERESTED PAR" IES. Correspond with owner of Patents 
on Locking Whip Sockets. Severin Lilland, Jewell, Iowa 

FOR PATENT Office. working drawings, and blue ~ prints 
write H. B. White, Leslie, Mich. 


PATENTABLE IDEAS WANTED—Send for 3 free books. 
Richard B, Owen, 30 Owen Bldg.. Wash., D. C. 

INVENTIONS CREATED, DEVELOPED, FINANCED, mar- 
keted, bought. sold or leased on royalty. No matter how crude 
your idea may be we will solve it. Invention Development Co., 
364 Atlantic Ave., Boston, Mass. 

PATENTS WITHOUT ADVANCE ATTORNEY'S FEES. Send 
sketch for free report. Books free. Fuller & Fuller, Washing- 
ton, 

MODELS made for inventors. - Low prices. Howard Merryman, 
Towson, Md. 

“WE SELL PATEN TS. Established ten years. To buy or having 
one to sell write Charles A. Scott Co., 1096 Granite Bldg, 
Rochester, N.Y. 

INVENTIONS patented free, sold on commission. Good in- 
ventions for sale. Adam Fisher, St, Louis, Mo. 


WANTED—To purchase outright or on royalty, a good in- 
vention. Frank H. Reichard, 66 N. Third St., Bangor, Penn. 


PATENT ATTORNEYS 

PATENTS “PROC URED AND POSITIVELY SOLD if the idea 
has ; all countries; satisfied clients my best references; a 
good invention properly protected by patent should prove very 
profitable to the inventor; protect your business against com- 
petition by patenting any new manufacture, process, formula, 
or article associated with it: capitalize your ideas; perfect, 
patent and market your new ideas; send sketch today; boek free. 

Sanders, Crilly Building: Chicago, 1. 


IDEAS HAVE MADE FORTUNES. On request I will send 
my “Inventor's Pocket Companion,’’ telling how to use your 
idea to greatest advantage. Patent secured or Fee returned. 
Write today Wm. N. Roach, Jr., 502 Metzervtt Blig., Wash- 
ington, C. 


PATENTS—HERBERT JENNER, patent attorney and mechan- 
ieal expert, 608 F. St., Washington, D. C., established 1885. I 
make a free examination and report if a patent can be had 
and exactly what it will cost. Send for circular. 


PATENT WHAT YOU INVI -—It may be valuable. 2. Write 
me. No attorney's fee until patent is allowed. Estab. 1882. “‘In- 
ventor’s Guide’ Free. Franklin H. Hough, 522 Loan & Trust 
Washington, Cc. 


“PATENTS AND PATENT POSSIBILITIES,” a 72-page 
treatise sent free upon request; full of valuable and interesting 
information; tells what to invent and where to sell it. Write to- 


day. H. 8S. Hill, 905 McGill Building, Washington, D. C. 


PATENT BOOKS on How to Obtain and Sell Patents, contain- 
ing exhaustive information on these subjects, with 100 mechani- 
cal movements, mailed free on request F. G. Dieterich & 
Company, 600 Ouray Bldg., Washington, D. C 


PROTECT YOUR IDEAS. Inventor's os free. Free search 
and contingent fees. Milo B. Stevens & Co., estab. 1864, 685 
F St., Washington; 353 Monadnock Bik., Chicago. Guaranteed 
by Bankers Register. 


PATENTS SECURED or Fee Returned. Send sketch for Free 
Expert Search and Report as to patentability. Books on inven- 
tions and patents and reference book sent free. John 8S. Duffie 
& Co., Dept. 1, Washington, D. 


PARKER, Patent Attorney. -examiner U. S. Patent 

Office, 910 G. St Washington, D. C. Inventor's handbook 
“Protecting, Exploiting and Selling Inventions’’ sent free upon 
request. 


IMPORTANT NOTICE—Read my page ad on page 130 Adver- 
tising Section of this magazine. relative to patents, trade- 


marks, ete Special offer contained in the ad. E. E. Vrooman, 
Patent Lawyer, Washington, D. C. 


PATENTS THAT PROTECT and pay. Advice and books free, 
Rates reasonable—Highest references; best results Watson E. 
Coleman, Patent Lawyer, 622 F. St., N. W., Washington, D. C. 

THE PATENTOME tells all about patents and how to get 
them. Free on Established 1865 Anderson & Son, 
Patent _Solicitors Street, Washington, D.C. 

_ “MONEY IN P- ATENTS” tells the truth about the subject. It 
is free to inventors Write today Patent secured or fee re- 
one. Herman A. Phillips, 1101 L. & T. Bldg., Washington, 


_PATENTS. Advice free. 30 years’ experience. Send for book. 
Falgar Tate & Co., 245 Broadway, N.Y. 

PATENTS OF VALUE. Prompt and efficient service. No 
misleading inducements Expert in Mechanies. Book of Advice 
and Patent Office Rules free. Clements & Clements, Patent 
Attorneys, 704 Colorado Bldg., Washington, D, C, 


IDEAS HAVE MADE FORTUNES, On_ request I will send my 
“Inventor's Pocket Companion,”’ telling how to use your ides 
to greatest advantage. Patent Secured or Fee Returned. Write 
nee. Wm. N. Roach, Jr., 502 Metzerott Bldg., Washington, 


NO ATTORNEY'S fees until patent allowed. Free search and 
books. Fuller & Fuller, Washington, D. C 

“T PROCURE BEST protecting patents; moderate rates; easy 
payments; free information. Benjamin Roman, Park Row Build- 
ing, New York. 

PATENTABLE IDEAS WANTED—Send for 3 free books. 
Richard B. Owen, 30 Owen Bidg., Washington, D. C. 


SE ND FOR FREE BOOKL ET, Ail about patents and their 
ae Shepherd & Campbell, 500A Victor Bldg., Washington, 


MEN OF IDEAS who have inventive ability should write 
Greeley & McIntire, Patent Attorneys, Washington, ..c. wer 
their list of needed inventions and prizes offered by leading 
nianufacturers. 


PATENTS—Write for free advice and charges; John O. Seifert, 

Patent Attorney, 500 Fifth Avenue, New York City. 
PATENTS SECURED. Booklet and advice free. Maxwell 

Stevenson, Attorney, Washington, LD. C., and Philadelphia, Penna, 


PERSONAL 


T. Ss. B. ALL TAMPA OBLIGATIONS will be met on time, 
Let me know where letter can reach you explaining all. If you 
see this write me immediately. Kk. K. B. 


REAL ESTATE AND FARM LANDS 


SOUTHEAST ARKANSAS is the best farming section of the 
State I have for sale several good places, as well as a fine 
plantation, near Eudora, in Chic.t county. For further informa- 
tion address Dr. 8S. A. Scott, 2023 West 2ai St., Little Rock, 
Ark. 


BUY A VIRGIN FARM IN LOUISIANA. Our Farms are rich, 
high land. Won't need fertilizer for ten years. $25.00 per acre, 
any size farm. Railroad through property, wvearby markets. 
Long time payments. For particulars, write Genesee Lumber Co., 
Box 111, Genesee, La. 

GOV ERKNMENT FARMS FREE—Onmicial .12-page book 
“Vacant Government Latds’’ describes every acre in every county 
in U. S. How secured free. 1911 diagrams aid tables. All 
about irrigated farms. Price 25¢ postpaid. Webb Pub. Co., 
Dept. 385, St. Paul, Minn. 

FINE FARMING in Louisiana. 60 miles 
from New Orleans on I. CC i. Temperate climate, good 
markets, splendid stock am. * with natural forage $20 per 
acre, Terms reasonable. Address, C H. MeNie, Kentwood, La. 


WANTED—MEN TO BECOME INDEPENDENT F ARMERS in 
Eastern North Carolina. The ‘‘Nation’s Garden Spot.’ Leads 
for large profits on small capital Write for booklet. C. Van 
Leuven, 812 Southern Bldg., Wilmington, N.C. 


FOR SALE—265 acres in healthy locality. % million feet 


good timber. Stock, tools and crop included. Borders river. 
Large Ante-Bellum mansion in good repair 100 acres in culti- 
vation. Bargain Sox 285. Summit, Miss. 


FARM HOMES—Best in the United States; fitty square miles 
divided into improved small farms, unequaled for poultry, fruit 
and truck; mild, healthful climate, pure water, good soil and 
good roads. Illustrated 1912 catalogue free. Frank Wanser, 
Vineland, N. J. 

CHOICE WISCONSIN LAND; improved farms; fecd mill 
Correspondence solicited from buyers and sellers of any property. 
Bicknell Bros., Janesville, Wis. 

FLORIDA FARM HOMES. Fraction Usual Cost, Co-operative 
Homestead Plan. Colony rapidly developing. Desirable mem 
bers oe Edward Miller, Co-operative Colonizer, Crystal 


FARMS CENTRAL New Jersey, sale, rent, exchange. I 
lustrated catalogue lic Paul F. Williams, New Brunswick, 
N (Box P.) 


LL YOUR PROPERTY QUICKLY for cash, no matter where 
located Don’t pay big commissions Particulars free. Real 
Estate Salesman Co., Desk B, Lincoln, Nebr. 


FOR THE HOME 


PEERLESS AUTOMATIC DRAFT REGULATION, puts on 
draft while you sleep, insures warm house when you arise. Price. 
$5. Write for circular B. Liberal discount to agents. O. K 
Landis, 423 Charlotte St., Lancaster, Pa. 


BURGLAR PROOF DOOR FASTENER Will hi hold any door 
securely Handsome pocket piece, brass finish, 25c (coin); nickel 
finish, 50¢ (coin). Burglar Proof Lock Co., ‘412 Hickory St., 
Dayton, Ohio. 


50e TO $5.00 SAVED on your gas bill every month with 
our governor. <A great invention. Send for free circular today. 
Specialty Supply Co., Box 18, Kewanee, 
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MARK ANTONY DELIVERING THE ORATION OVER THE BODY OF CAESAR 


z ZESAR’S name has stood through all the ages as the embodiment of imperial 
i power. His untimely end after reaching the pinnacle of earthly glory is one of the great 
tragedies of history. The picture shown herewith from Ridpath’s History is but Ome of Two Thousand in 

4 the complete work, and serves to illustrate but Ome event out of all the Thousands which make up the history of 
every empire, kingdom, principality and nation, accurately and entertainingly told in the world-famed publication, 


| Ridpath’s History of the World 


Popular Mechanics readers are offered one more opportunity to place this splendid 
- History in your homes. We will mail our beautiful 46-page free booklet of sample pages to all interested in 
e our offer, and without any obligation to buy. A coupon for your convenience is printed in the corner of this 
advertisement. We offer the remaining sets, brand new, down to date, beautifully bound in half morocco, 


. At LESS than even DAMAGED SETS were ever sold 


Tear off the C write name and address plainly, and mail to us now before you forget it. 
Dr. Ridpath is dead his work is done, but his family derive an income from his history, and to print our 
price broadcast, for the sake of more quickly selling these few sets, would cause great injury to future sales. 


k 
Pres. McHinley 
said: ‘‘I am familiar 
. with the merits of Rid- 
r path’s History of the 
d World, and cordially rec- 
rc ommend it to the scholar 
L. as well as to the plain 
n people generally."’ 
Wm. J. Bryan 
says: Ridpath’s 
" History of the World is 
r. a lasting monument to 
the author's intelligence 
and industry. It is thor- 
” ough and comprehen- 
sive.’ 
Pres. Boston 
University, said: 
. should be glad to see it 
, placed in the library of 
P every person in the Eng- WINE 
lish-speaking world."* 
VOLUMES 


HE REASON for Dr. Ridpath’s enviable 


= IDPATH throws the mantle of personality position as an historian is his wonder- 


k, over the old heroes of history. Alexander 


is there,—patriot, warrior, statesman, diplo- 
mat — crowning the glory of Grecian history, Xerxes from 
his mountain platform sees Themistocles, with three hun- | 
dred and fifty Greek ships, smash his Persian fleet of over | 
a thousand sail and help to mold the language in which this 
paragraph is written. Rome perches Nero upon the great- 
est throne on earth, and so sets up a poor madman’s name 
to stand for countless centuries as the synonym of savage 
cruelty. Napoleon fights Waterloo again under your very 
eyes, and reels before the iron fact that at last the end of 


not.” Washington is there “foursquare to all winds,” 
grave, thoughtful, proof against the wiles of British strategy 
and the poisoned darts of false friends; clear-seeing over 
the heads of his fellow-countrymen, and on into another 
century, the most colossal world-figure of his time. 


covers every race. every 
el his gilded dream has come. Bismarck is there — gruff, | nation, every time. and or Tue WORLD, containing his fam 
7 ce Chart in colors, map 
he overbearing, a giant pugilist in the diplomatic ring—laugh- — ee Chinn, ond Japan. and Panama Canal 
i is i ras e*.. and write me full particulars of your 
ing with grim disdain at France which says: “‘ You shall quence. Nothing special offer to Popular Mechanics readers. 


fully beautiful style, a style no 
other historian in any generation has ever Sy, 
equalled. He tells the world’s history as J 
none other could ever tell it, he makes > 
the heroes of history real, living men oo WESTERN 
and women, and about them he NEWSPAPER 
weaves the rise and fall of em- ASSOCIATION 
pires in such a fascinating style 140 So. Dearborn St. 
that history becomes as ab- Chicago, Il. 
sorbingly interesting as the 
greatest of fiction. Ridpath 


Please mail, without cost to 
me, 46-PAGE BOOK OF SAMPLE 
races From Kiprata’s History 


more’ interest- 
ing, absorbing 
and inspiring 
was ever 
written 
by man. 
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Lesson 
Number 


Many a man, now a Doctor of 

Chiropractic, earning $5,000, yes $10,000, 
even $15,000 a year traces his start in 
life direct to this book, Lesson No. 1— 
They ail paid forit—YOU get it FREE. 


95% of the people around you are sick. 
More and more of them every day are 
learning of the wonderful results of Chiropractic—the 
science of common sense. No drugs! No surgeon’s knife! 
The world wants Doctors of Chiropractic and stands 
ready to pay them handsomely. We now have on file 
urgent demands for Chiropractors from more than 
1000 cities where certain incomes of $5,000 to $15,000 
await competent graduates. 

J. V. Markwell, a Leesville, La. Chiropractor recently 
wrote us: ‘‘$840.50 is the exact amount I have taken 
in since openin my office, just seventeen busi- 
ness days.’’ ‘Tell us; where is there another profes- 
sion where the financial returns are so great or so sure? 
Now, are you going to let a two-cent stamp stand 
between you and this chance to get your start in 
life at our expense? Stop right now—write for 
this free lesson. 


PALMER SCHOOL OF CORRESPONDENCE 
CHIROPRACTIC FOUNTAIN HEAD 
Derr. P.M. DAVENPORT, IA. U. S. A. 


SHORT-STORY WRITING 


A course of forty lessons in the history, form, struc- 
ture, and writing of the Short-Stery taught by %. Berg 
Esenwein, Editor, Lippincott's Magazine. 

250-page catalogue free. Write to-day. 

The Home Correspondence School 
141 Besse Place, Springfield, Mass, 


vou STAMMER 


Attend no stammering school till you get my large FRFE 
book and special rate. Largest and best school in the world 
curing by natural method. Write today. Lee Wells Millard, Pres... 
North-Western School for Stammerers, Inc., 917 First St., Milwaukee, Wis. 


Information and counsel on any 
subject under the sun. No matter 
what you want to know, no matter 
what your present condition, our 


, organization can help you. 
WRITE TODAY FOR BEAUTIFULLY ILLUSTRATED BOOK FREE 


NATIONAL BUREAU OF ADVICE AND EDUCATION, 527 Ashland Block, CHICAGO 


LEARN to FLY 


We need a few competent 
Aviators immediately 
ambitious to earn big 
money. 
Earnings range from $°00 a week upward. Those who 
have a liking for mechanics preferred. We furnish 
you a standard-type Aeroplane FREE under 
certain conditions. Call or write for particulars at once. 


Take a Special Home-Study Course 
for $60. Do it to-day. It Will ey You. 


MILWAUKEE SCHOOL & COLLEGE OF AVIATION 
S. E. Cor. Grand Ave. and Fifth St., MILWAUKEE, WIS. 


Mr. Esenwein 


SPEED 


TYPEWRITING 


Study the TULLOSS TOUCH SYSTEM. Gain speed 

—accuracy—ease of writing. Spare time study. No 

interference with regular work. Will bring the speed and the 

salary of the expert. Tulloss writers are fastest and best paid. 
Send for our 


New 96-Page Book, Free 


It fully describes this fast and accurate method. Filled 
with new ideas and valuable helps. Tells how high 
speed is gained—how to avoid errors—what practice 
work is best;—96 pages of vital, helpful facts. 
Worth dollars to any typewriter user. Sent absolutely free. 

“ Every If you want more speed; 

Finger more accuracy; more salary 


Specially —send tor this book to- 
Trained” day, now. 
ey THE TULLOSS SCHOOL 
oem OF TOUCH TYPEWRITING, 
122 College Hill, 
: Springfield, Ohio 


BE A TRAVELING 


SALESMAN 


=! —or Saleswoman and earn from $1,900 to $5,000 
|) @ year and your Expenses. We will teach you to be 
an expert Salesman or Saleswoman by mail in eight weeks 
and our Free ployment Bureau will assist you to 
secure a good position where you can earn good 
wages while you learn practical Salesmanship. We 
cannot begin to supply the demand for our students. If 
he best paid, most independent _ 

ree 


ions; list of positions now open and 
special offer we are now making new students. 
Address our nearest office, Dept. 124 
NATIONAL SALESMEN’S TRAINING ASSOCIATION 
NEWYORK KANSAS CITY SEATTLE NEW ORLEANS 


LEARN AT HOME 


Bookkeeping Salesmanship Shorthand 
** Brown's is the largest and MOST SUCCESSFUL system of 
private commercial schools in the world.’* -CHICAGO TRIBUNE. 
We command the best positions in 20 cities where our Colleges are. 
You can get a position as soon as competent. Mention course you 
prefer and write today for FREE Home Study Book and full particulars. 


BROWN’S HOME STUDY SCHOOL, 205 Brown Bldg., PEORIA, ILL. 


TELEGRAPHY 
EARN BOOKKEEPING 
or SHORTHAND 


By Mail. Splendid Positions Open 


Great possibilities. Easy to learn in a few weeks 
by our unequaled methods. Small cost, easy payments. 
All books and materials FREE. Mention course and 
write to me today for particulars. E. P. SUMPTION, Pres. 


MICHIGAN BUSINESS INSTITUTE 


You Can Be More Successful 


4 Are you a business and social success or merely one of 
®* the submerged millions? You can be exactly what you WILL 
ye! I have cashed the proof, why not you? Hundreds are 
applying Deductive Thought and my suggestions to their 
daily lives and are enjoying that buoyant health which makes 
cashable thought and action NATURAL. It will cost you 
nothing to write and learn the truth. My new booklet, 


Success Through Deductive Thought,’’ sent absolutely 
FREE. Address: 


FRANK D. FOLLANSBEE, 7157 Yale Ave., CHICAGO 


LEARN \WATCHMAKINC 


You can learn by our mod- 
ern and original system of 
instruction every part of the Watchmaker’s Trade 
at home as good or better than at a shop. You can 
earn money while learning and secure a well paying 
position or start in business after completing our 
course of instruction. Good watchmakers are always 
in demand and earn from $20 to $35 per week. For 
articulars apply to the WISCONSIN SCHOOL OF WATCH- 
Stroh MILWAUKEE, WIS. 
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E * Real Estate Business 
NO CAPITAL NECESSARY 


If you are ambitious to better your condition—if you want to establish 
yourself in a splendid paying business requiring no capital—send me your 
name and address and I will mail you—free—a valuable 62-page prospectas 
explaining our system of money-making, without interfering with your 

present occupation. We have perfected a thoroughly practical scien- 
tific method of teaching by mail the 


Real Estate, Brokerage and 


Insurance Business 


Under our plan, we teach these big money-making branches. 
When you are thoroughly qualified to make a success of the business, 
we appoint you 


Special Representative 


This gives you a chance to identify yourself with the oldest and 
largest Co-operative Real Estate and Brokerage Company in America- 
By our system you can—if you will—be making money in a few weeks 
without conflicting in any way with your regular work. Our Co-oper- 
ative Department will give you more choice, salable property to handle 
than any other concern in the world. So the sooner you investigate 
our plan, the sooner you will get your name on your own real estate 
signs and be ready for business. 


Valuable Commercial Law Couns, Free 


To each of our representatives we also give a thorough course in com- 
mercial law without cost. The instruction is indispensible to any 
man who wants to make his way in the business world. We 
teach you, free, everything you need to know to successfully 
meet legal problems that may arise in any business trans- 
action. And we also furnish you free legal advice whenever 
you require it. 


Send For This Book Now 


Our Big 62-Page Free Prospectus will prove of great interest and 
real value to anyone, but it is of vital importance to office employes, sales- 
men, agents, clerks, solicitors and others who are ambitious to enter the 
realms of better things in business, This book is an inspiration to the 
indifferent, a spur to the laggard, and a stimulus to the ambitious. It 
deals with the great problems of business, and points the only sure way to 
the complete mastery of Real nen Brokerage and Insurance, three of 
the most profitable branches of modern oe which have made many 
millionaires and brought great prosperity to tens of thousands of active, 

‘© men all over the land. 


MAIL THE COUPON TODAY 


Don’t procrastinate. Act! Anythin on is worth doing is worth 
on res. + Resolve to send for this spectus, and send for 
it now, while the matter is before hg, by do it tomorrow” has 
Sean? the grave of countless good intentions. “ion do it today”’ is the solid 
rock on which to build the only enduring success. 
Just clip the coupon, fill it out, sign and send today. By return mail 
will receive free the invaluable book, which to thousands of ambitious men 
proved the key that opens the door of great achievements in business. 


INTERNATIONAL REALTY CORPORATION, Asaress 


2236 Manhattan Building, Chicago 


Please Mention Popular Mechanics 


J. H. JOICE, President 


The International Realty 
Corporation, 
2236 Manhattan Building, Chicago 


Please send me, by return mail, 
your big62-page Free Prospectus 
and oblige. 


fy 
| 
fi 
—— 
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COUPON 


Everywhere in Automobile Business 


A steadily increasing demand for chauffeurs, taxicab and 
truck drivers, auto repair men, salesmen, agents and 
garage managers. Steady, pleasant and profitable work 
all the time. Many chances open for auto liveries, taxicab 
and repair companies. 


Take the A. E. I. Course in 
Real Practical Auto Training 


Yon learn thoroughly, but quickly and easily, all about 
automobiles, how to run and properly repair any car, and 
fix any trouble—how to manage a garage and sell autos. 

n A. E. I. courses you learn by actual 
practical work upon real autos of differ- 
ent makes in completly equipped 
shops under expert auto mechanics 
as instructors. 


You LeaveOur ~~ 
School An 
Auto Expert 


The A. E. I. teaches 
all branches of auto 
business. Highly en- 
dorsed by leadin 
auto makersand deal. 
ers. Start in now 
while the field is new 
and opportunities 
greatest. 


Write Today for Free Catalog 


which explains fully everything you want to know about 
the A. E. I. courses and the money-making opportuni+ 
ties in automobile business. 


Automobile Engineering Institute, 
1459 East 15th St. Kansas City, Mo. 


I TEACH BY MAIL 
WRITE FOR MY FREE BOOK 
“How to Become a Good Penman” 
and beautiful specimens. Your name elegantly 
written on a card if you enclose stamp. Write 
today. Address F. W. TAMBLYN, 418 Meyer Bidg., Kansas City, Mo. 


COPY THIS SKETCH 


and let me see what you can do with it. You can 
earn §20.00 to $125.00 or more per week, as 
illustrator or cartoonist. My practical system of 
personal individual lessons by mail will develop 
your talent. Fifteen years successiul work for 
newspapers and magazines qualifies me to teach 
you. Send me your sketch of President Taft 
with 6c. in stamps and I will send you a test 
lesson plate, also collection of drawings show- 


ing possibilities for YOU. OF ILLUSTRATING 
THE LANDON SCHOOL 


1438 Schofield Building, Cleveland, Ohio, 


The Correspondence Course 
Studied by Famous Men 


For 21 years bankers, corporation 
officials, prominent lawyers, educators 
labor leaders, city, state and Federal 
officials, ministers, physicians and army 
Officers. have been trained by us for high- 
est efficiency. We can do it for you, if 
you’ve got the “stuff” in you. Veg ry 
courses, backed up by personal help, 
Graduates practicing in every State. 
Takes only spare time, and little cash. 
Write for the catalogue and “evidence.” 


SPRAGUE CORRESPONDENCE SCHOOL OF LAW 


237 American Bidg., Detroit, Mich. 


> 
EARN A SPLENDID SALARY 


Let us train you in our spientity equipped shops for a good 
position as automobile mechanic, salesman or chauffeur. Thous- 
ands of graduates are earning big salaries. Complete training 
in 4 weeks, including extensive practice in repairing and driving 
high powered cars. Tuition and board reasonable. 

Send to-day for catalogue and list of graduates 


CLEVELAND AUTOMOBILE SCHOOL, 2341 Euclid Ave., CLEVELAND, 0. 


can cer An Automobile FREE <2 


We want honest, sober young men in every 
county to learn at home to repair, run, and 
to teach others, and then 
sell the COEY “FLYER,” 
a 6cylinder, 50 H. P.,5 pass- 
enger Automobile — “ The 
World’s Best Value.”” Write 
for full particulars how you a 
can get one free — address: 


Cc. A. COEY’S 


SCHOOL OF MOTORING 


Dept. 20, 1424-26 Michigan Ave. Ca 


CHICAGO, ILL. 
STUDY High-Grade 
Instruction by 
A Correspondence 
Prepares for the bar. 


Three Courses; Col- 
lege, Post-Graduate and Business Law. 
Nineteenth year. Classes begin each month. 
Send for catalog giving rules for admission 
to the bar of the several states. 

CHICAGO CORRESPONDENCE SCHOOL OF LAW 
558 Reaper Block CHICAGO 


EARN 2250100 
ADVERTISEMENTS We can positively 
How to increase your salary. BOOK MAILED FREE. 


PAGE-DAVIS CO., 112 Page Building, Chicago, Il., or 150 Nassan St., New York 


"°\STAMMER © 


Twill send you my 93-page book ‘‘Advice to 

Stammerers” Free. It explains how I quickly 

and permanently cured myself. Profit by my experi- 

ence and write for free book and advice. Do it now. 

BENJ. N. BOGUE, 1590 North Illinois St., Indianapolis, Ind. 
Engraving and Jewelry repair- 

LEARN WATCHMAKIN ing. Earn while learning. Our 
school endorsed by leading 

jewelers. Positions secured for graduates. Send for Free catalogue. 

CHICAGO SCHOOL OF WATCHMAKING 
Dept. 20, Bush Temple CHICAGO 


LEARNED BY 


SMALL COST 


Send today 2c stamp for particulars and proot. 
0. A. SMITH, Room D 39, 823 Bigelow St., PEORIA, ILL. 


A trade that will make you independent for life. 
Hours Shorter — Pay Bigger — Demand Greater 
than most anytrade. You need no previous expe- 
rience. Our practical methods enable you in a 
few months to hold position as skilled plumber 
or conduct your own business. Catalog sent free. 


St. Louis Trades School 
4430 Olive St. ST. LOUIS, MO. 
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THE PATHWAY [ 


TO PLENTY 


Railway Mail Clerks _ Internal 


ad “layoffs’”’ without pay, because of strikes, 


overnment cesitions. If you want immedi- 
ate appointment, send TODAY for our 
schedule showing locations and dates of 
the Spring examinations in your sec- 
tion. Any delay means the loss of 
just so much time in preparing 
yourself for examination. 


HELP 
WANTED 


ce) AVERAGE $9022 MONTH 
~U.S. GOVERNMENT 


Custom House Examiners and —— 
Spring Examinations Everywhere 
eae 15,000 positions will be filled soon. 


flurries or the whims of some petty boss. Excellent 
opportunities for quick advancement to Higher 
G 


.Postoftice Clerk to .. Internat Revenue ‘$700 to £1800! 
Postoftice Carrier [$600 to $1200) . . .Stenographer 

inning Rural Mail Carrier [$500 to $900)...Clerk in the De- [$800 to £1500) 
$800 to $1400! partments at Washington 


Use this before you lose it. 


Revenue Empleyees 
Franklin 
Institute 

Dept. T 108, ROCHESTER, N. Y. 

This coupon, filled out as directed, 
entitles the sender to a free copy of our 
beok, ‘Government Positions and Ho »w to 
Obtain Them,** and to consideration for Free 
Coaching for the examination re checked. 


financial 


UPON 
Bookkeeper 15900 fo $1800)... .Customs Positions! $800 fe 
[$800 to $1500 | 
Mail) Cierk 


Write plainly. 


WATCH MAKING 


= atchmaking pays and you can 
rm while you learn Write 


lor BOOK, “How to bea 
Watchmaker.”’ Postal brings it. 


Stone's School of Watehmaking 


912 Globe Bldg. St. Paul, Mine, 


BE A DETECTIVE 


a from $150.00 to 3300.00 
month; travel over the world. Write 
c.T. LUDW 1G, 1600 Scarritt Bidg., Kansas City, Mo. 


MUSIC LESSONS FREE 


our Booklet. It tells bow to learn to play Piano 
—— Violin, Mandolin, etc. Beginners or advanced pupils, 


n School of Music, 50 Lakeside Bidg., Chicago,Il. 


LEARN WATCHMAKING 


refined, profitable labor—Competent men always in demand. 
We teach it thoroughly in as many months as it formerly took 
years. Does away with tedious ym Money 
earned while studying. Positions secured. Send for catalog. 
St. Louis Watchmaking School, St. Louis, Mo. 


WANT MEN 


Like YOU, Who Want to Make 


$3,000 A Year, or More 


We need a good, live man right now in your 
territory to handle real estate deals for us. 
No experience or capital necessary. We will 
teach you the Real Estate Business, then 
i appoint you our representative in your 
locality. Easy work; large profits. Write for free book. 
MORDEN LAND & LOAN CO. 

406 Palace Bld MINNEAPOLIS, MINN. 


DO YOU LIKE TO DRAW? 


That’s all we want to know 
Now we will not give you any grand prize 
7 ora lot of free stuff if you answer this ad. Nor 

do we claim to make you rich in a week. But 
if you are anxious to develop your talent with a 
successful cartoonist, so you can make money, send 
/acopy of this picture with 6c. in stamps for portfolio 
of cartoons and sample lesson plate, and let us explain. 
The W. L. Evans School of Cartooning 
321 Kingmoore Bidg.. Cleveland, O. 


PIANO TUNING PAYS 


You can learn at home by devoting your spare 
moments to the study of our correspondence system. 


It is a profession that can be converted into money at any 
time or place in the civilized world at an hour’s notice. 


THE TUNE-A-PHONE IN USE 
Our graduates earn $5 to $10 per day the year round. 
We supply free a Tune-a-Phone, also a working model of a 
full-sized, Modern, Upright Action, and the necessary tools 
for each pupil. 
Our wonderful invention, the Tune-a-Phone, gives the exact number of 


| beats that should occur in the test intervals. With it the student knows what 
| the result should be. It eliminates guess-work. 
Write today for free illustrated descriptive booklet. Address, 


NILES BRYANT SCHOOL of PIANO TUNING 
14 Fine Arts Building ATTLE CREEK, MICH., U.S. A. 
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Become An Expert 
Electrician 
In Spare Time 


Never has there been such a demand for 
technically trained electrical men as at pres- 
ent. The great expansion of the electrical 
field in all its branches is responsible for 
this. The trained electrical man is always 
sure of a good position at a good salary. 


The International Correspondence Schools 
have made the mastery of any electrical 
courseeasy. Any ambitious man can learn 
in spare time to become an expert elec 
trician. You can. 


Courses cover Electrical Engineering 
Lighting and Railways, Interior Wiring, 
Dynamo Running, Electric Car Running, 
Heavy Electric Traction, Telephone Engi- 
neering and Telegraph Engineering. 
Everything made clear and simple. Courses 
conducted by experts. No hurry or delay. 
The I. C. S. stands by you until you are 
through. 


It costs you nothing and puts you under 
no obligation to learn how the I. C. S. can 
help you. Simply fill in and mail the 
attached coupon sian Do it mow. 


International een Schools 
Box 872, Scranton, Pa. 

Please explain, without further obligation on 
my part, how I can qualify for a good position in 
the line of electrical work indicated in the 
attached coupon: 


Position. 


City 


Please Mention Popular Mechanics 


Be a Railroad Man 


Hold the throttle of a monster 
Locomotive, travel 30,000 miles a 
year, see the country and earn big 
wages. Our 


Self Educational 
Complete Practical Railroading 
teaches how to become a successful 
Locomotive Fireman and then an 
Engineer in quickest time at small 
expense. Learn in spare time. 

FULL PARTICULARS SENT FREE 


National Institute of Practical Mechanics 


1325 Michigan Ave., CHICAGO, ILL. 


Join the Better Paid Class! 


Young men, learn a profession that is 
clean, ascinating and profitable. Here is 
your opportunity to forge ahead of the medi- 
ocre class. We offer a practical and com- 
plete — in Architectural, Structural 
and Mechanical 


DRAFTING 


BY M 

You stady from blue-prints and 
chinery actually being erected. Your lessons are 
approved oF Chicago’s best known architects 
and engineers. Full or partial courses to fit your need. 
No text-books to buy. We assist you to a position 
hen qualified. Reasonable tuition, easy payments. 
on course and write for folder today. 
CHICAGO TECHNICAL COLLEGE 

660 Athenaeum Building, Chicago, 
resident courses in the same studies at our 
school in Chicago. and 
evening classes. 


Low tuition. 
Send for catalog B 


Stady Applied Art at home. 
Personal Correspondence System. 
Eminent Instructors. More than twelve 

years successful teaching. Practical re- 

sults guaranteed, Our studentsin demand by leading 
employers of artists. Applied Art Courses in Commereial 

E,5.Pusworrt Drawing, Illustrating, Teachers Normal, Fashion, Letter- 

Founder and Art ing and Design, Cartooning, Photo Retouching, Architee- 
Director = tural Perspective, Etc. Endorsed by high authorities. 

Residence Finishing School for Advanced Students. 

Artists’ outfits furnished enroled students. Year Book free. 

SCHOOL OF APPLIED ART, 
654 Applied Art Bidg., Battle Creek, Mich. 


LEARN WATCH REPAIRING 


Be a watchmaker—you can learn this profitable trade by 
correspondence in a few weeks in your own home by the 
DeSelms Chart System. After you complete the course you 
will know a watch from Ato Z. You will know just what 
the matter is and how to repair one. When you graduate 
you will be a practical watchmaker and repairer and 
competent to fill any position. Positions for our 
graduates. 

Ask tor our Free Book. It explains our system and terms. 


THE DeSELMS WATCH SCHOOL 
23 Perry Street ATTICA, INDIANA 


BE AN ENGRAVER 


' LEARN AT HOME-—EARN $25 to $50 WEEKLY. We 


ive personal instructions and furnish necessary tools FREE. 
Forms reasonable. Complete particulars by mail. 


Chicago Engraving School, Dept. 20, 110 W. Chicago Ave., Chicago 


ARITHMETIC 


SELF-TAUGHT 

A plain, easily-understood volume for all 
who have not had the opportunity of learn- 
ing this subject thoroughly, or who have 
forgotten what they once learned. 257 
Pages. Requires no teacher. This great little 
book sent postpaid for 60 CENTS. Stamps 
accepted, leather binding $1. 

GEO. A. ZELLER BOOK CO. 
Est, 1870, 4462 W. Belle Place ST.LOUIS, MO. 


EARN $10010$200A MONTH | 
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ARITHMETIC 
Self Taueht 


YOU Be The Judge of the VALUE to You of the 
Electrical Workers’ Standard Library 


Intelligent men expect a dollar of value for a dollar expended. Value must be based upon cost. Cost means more than 
dollars spent in production. The number of experts devoting years of painstaking research; the time spent in writing, 
drawing illustrations, editing, and revising ; the many thousands of dollars expended from start to finish, until the books 


were ready for you, must all be counted when estimating value. 


It is easy to see that the VALUE TO YOU of this set of wonderful books cannot | 
be computed in dollars when cost is counted. But you shall be the judge. 

In the quiet of your home, with no to you, wee ny part wee lean 
YOUR OWN JUDGMENT in estimating the value of these books to you. J @ If send me particulars of your plans and prices of the 
will send them at our expense for five days’ examination—test the examples if i — 
you will—apply the knowledge in your everyday work, and then if you can 

honestly say they won't help you, return them at our expense and we won't say § Name. 
a word. 
We are willing to abide by your decision since we know the great value of these Address........... , tteeseseerecscsoeees 
Practical, Helpful, Handy and Elegant Books, and we have faith in your good a 
judgment, and therefore believe you'll accept our REMARKABLY L LOW PRICE P 
and EASY TERMS, and agree with us you are getting value full measure and run- 


COUPON 
National Institute of Practical 


ia 
oe Mail NATIONAL INSTITUTE OF PRACTICAL MECHANICS 

Don t Delay. Fill = Coupon and Today 1325 Michigan Avenue CHICAGO, U.S.A 


ECLIPSES THEM ALL 


BRAND NEW UP TO DATE—JUST OFF THE PRESS 


The Theory and Practice of Every Phase of Electrical Communication is thoroughly covered 


MODERN AMERICAN TELEPHONY 


This book treats of present day telephony in all its branches in plain everyday understandable language. It will serve 
to make the rough places smooth and will solve problems for practical telephone men. It is alike indispensable to the 
expert telephone engineer, and to telephone workers in all departments 

Edited by ARTHUR BESSEY SMITH, E. E., assisted by a large corps of Telephone 


Experts whose reputation in their respective fields is international. NO MONEY IN ADVANCE REQUIRED 
Positively down to the last minute. It has no rival FREDERICK J. DRAKE & CO., 
The very latest Automatic Systems,as well as Wireless Telephony is fully described. 1325 Michigan Ave., Chicago, Ill. 
An elegant book of about 800 pages, it is beautifully bound in full dark blue Kindly mail me a copy of Modern American T 


seal leather, round corners, polished red edges, and has upward of 400 
specially designed engravings and diagrams. Genuine gold leaf stamp- $2. 00 
ings, pocket size (postage paid to any address) PRICE ONLY............... 

The only way the practical merit of this book 
Order Now On Approval can be proven is by an examination of the book 
itself, which we will submit for examination, to be paid for or returned, after look- OCCUPATION 
ing it over. Upon receipt of the following agreement, the book will be forwarded. 


found satisfac tory@ will immediately remit or 
urn the book to yor 


ADDRESS P.M 
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Park College 


Des Moines, lowa> 


Enter 

Any 

Time 

2000 
Students 
Annually 


letely 
NGINE 
SCHOOLS in the country ready to come 


COURSES OFFERED 

1. CIVIL, ELECTRICAL AND MECHANICAL ENGINEER- 
ING COURSES. Standard courses are offered in Civil, Electrical and 
Mechanical Engineering. Special opportunity 1s offered for making up 
work or for taking a complete course preparatory to the standard Engin- 
eering Courses. Shop work from the beginning comes in preparatory 
courses. See our new Engineering Catalogue. 

1. One Year Electrical E ngineering Course 
2. SHORT f 2. OneYear Telephone Engineering Course 
COURSES * 3. One Year Steam Engineering Course 

4. One Year Machinists’ and Automobile Course 

5. One Year Course in Mechanical Drawing 
Just a fair common school education is all that is required for entrance to 
these courses. These courses are very practical and are intended for those 
who have but limited education and do not see their way clear to take a 
complete Engineering Course. The Machinists’ Course is especially prac- 
tical. The new machine shops are the most complete to be found in con- 
nection with any Engineering School in the United States. 


SPECIAL COURSES 
1. TRACTION ENGINEERING. This is the most complete course 
in Traction Engineering offered by any Engineering School inthe country. 
It may be completed in three months. Students are taught how to make all 
repairs on engines as well as to handle them. Four traction engines used 
for experimental purposes. 
2. GASOLINE AND AUTOMOBILE COURSES. These courses 
may be completed in three months. They are exceedingly practical. 
Complete Chauffeur —* Just a tair common school education is all 
that is necessary to ¢ 


3. FARM BLACKSMITHING, FARM CARPENTRY. 


Mention course in which you are interested. Address, 


0. H. LONGWELL, Pres., Des Moines, Ia. 


New York Electrical School 


Offers a theoretical and prac- 
tical course in applied electricity 
without limit as to time. 


Instruction individual, day and night school, 
equipment complete and up-to-date. Student 
learns by doing, and by practical application 
is fitted to enter all fields of electrical indus- 
try fully qualified. School open all year. 
Write for free prospectus. 


44 West Seventeenth St., NEW YORK 


Learn a Paying Profession 


that assures you a good income and position for life. 
For seventeen years we have successfully taught 


PHOTOGRAPHY 


Photo-Engraving and Three-Color Work 
Our graduates carn $20 to $50 a week. We assist them to secure 
these positions. Learn how you can become successful. Terms 
easy—living inexpensive. Write for catalogue—NOW ! 


ILLINOIS COLLEGE OF PHOTOGRAPHY, 999 Wabash Avenue, Effingham, Tl. 
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The Demand For 
Competent Men 


in the Telegraph and Railway 
and Wireless Fields far exceeds 
the supply. We are unable to 
keep pace with the 
demand for our 
graduates. Greatest 


possibilities. 
My Thorough 
Comprehensive 
Course of Dodge’s Institute of Telegraphy 
Valparaiso, Ind. 


‘Instruction 


enables my students to become proficient ina 
short time. I have the oldest, largest and best 
telegraph and railway instruction school in 
America. Established 1874. Thousands of my 
former students successfully employed every- 
where. Railway and train dispatchers and 
Western Union Telegraph wires in classrooms. 
Complete high power wireless station, also an 
unexcelled course in railway accounting as 
applied to station agency work. ENROLL NOW. 
Steady Work—Good Wages—A Bright Future 
Expenses very low and may be earned while 
learning. Easy payments and many other big 
advantages. Large illustrated catalog tells all. 
FREE. Write for it now. 
GEO. M. DODGE, Pres. 


DODGE’S INSTITUTE OF TELEGRAPHY 


8th Street VALPARAISO, IND. 


LEARN TO BE A WATCHMAKER 


BRADLEY POLYTECHNIC INSTITUTE 
Horological Department, Peoria, Dlinois 

Largest and Best Wateh School in America 
We teach Watch Work, Jewelry, Engrav- 
ing, Clock Work, Optics. Tuition 
reasonable. Board and rooms near school 
at moderate rates. Send for catalog of 
information. 


BRADLEY, Dept. S., PEORIA, ILL. 


ORNET FREE! We aa to teach you 
to play by mail and will 
give you a Beautiful Cornet or any Band Instrument 
absolutely FREE. You pay weekly as lessons are taken, 
, instrument is sent with first lesson. Write to- 
dp day for our booklet and wonderful tuition offer. 
WINTERNATIONAL CORNET SCHOOL 
810 Musical Hall, Boston, Mass. 


WINDOW TRIMMING 4, 


Advertising and Card Writing are the 
best paid professions in the world. Inter- 
esting prospectus FREE telis you all about it. 


KOESTER SCHOOL, 306 Jackson Boulevard, CHICA 
LEARN JEWELERS’ ENGRAVING 


h salaried and easily learned trade, taught thoroughly by mail. We will 
‘= the beginner better engraving than he can gain in — of rigid apprentice- 


ship. We will also improve the skill of any engraver nd for our catalog, 
The Engraving School, 112 Page Bidg., Michigan Ave , Chicago, Ill. 


| TEACH 


BY MAIL 


I won the ‘World's First Prize for best course in Penmanship. 
Under my guidance many are becoming expert penmen. Am 
placing many of my students as instructors in commercial col- 
leges at high salaries. If you wish to become a better penman, 
write me. I will send you Free one of my Favorite pems and 
a copy of the Ransomarian Mow Bi 


C. W. Ransom, 324 Minor Bidg., Kansas City, Mo. ——4 


~~ 


\MERICAN | AMERICAS AMERICA 
LAW LAW LAW 
PROCED 


WE MAKE YOUR HOME A UNIVERSITY 


N° need to give up your present occupation or go away to school. 
i Give us your spare time and we can thoroughly instruct you in 
business or professional law. Graduate correspondence students 
hold the highest records and are most successful in passing bar 
examinations. This is the leading home-study law course in 
America, and is so recognized by the highest legal and educational 
authorities. Our own modern text, shown above, were lately pre pared 
by Deans and Professors from _ many of the leading resident university 
law schools — Harvard, Univ. of Chicago, Michigan, 
Wisconsin, Illinois, Iowa, Leland Stan ord, and others. 
We offer the only course which is in accordance with the instruc- 
tions of professors actually engaged in teaching the law at the big 
resident colleges. Do not overlook this important fact. 


We guarantee to coach free any graduate 
failing to pass bar examination. 


The books shown above are furnished without additional cost 
to all students enrolled in either the business law or full univer- 
sity law course. This magnificent law library—the complete 14 
volumes—are sent to the student just as soon as enrolled. A very 


ADMINISTRATION BUILDING small fee covers your first payment. No entrance examinations 

{ | CENTS A DAY : is all the course will cost you under our new 

e easy payment vg We mean exactly what we 
ident Taft . ay. rite today and get the particulars 

Pres says a Legally trained men achieve the sania success in business and public life. 

“Every man who expects to —— Abraham Lincoln, Edward H. Harriman,Thos. F. Ryan, Robert 8. Lovett, John 

h in the busi Mitchell, Samuel Gompers, John F. Dillon, and thousands of our most noted 

fessional world should be legally traimod.” ” men and lawyers have studied law without attending a resident college. 


DECIDE NOW TO STUDY LAW anc sm nake ine the firs arda 


fessional career. Extremely low cost—-EASY ts: 


Write at once and learn how to save 
over HALF THE COST by 

enrolling now. Greatly reduced 

scholarships offered at this time Free Cc o u p o n 


to secure a large enrollment quickly. We reserve the right to withdraw offer at any time, so send in cou- LaS: i i i 
pon right away and secure full particulars of the most remarkable offer made by an institution of ce? Bn 110k Chien ts 


= SPECIAL BUSINESS LAW COURSE GENTLEMEN: Please send at once, particulars 


for those desiring a knowledge of commercial law Remember, the law books shown in and complete catalog PREE, regarding Special 
this ad become the property of the student and are sent as soon as you are enrolled. Advertising Scholarships offered in your Department 
These books are full standard law size, containing over 6,000 pages of reading matter of Law 

and citations to over 15,000 cases As fine a law library as student, business man or 

lawyer could wish for Know your legal rights; keep out of law suits. 


Don't wait until the offer is with- 
drawn and it is too late. 


LASALLE EXTENSION UNIVERSITY _@,..... « 
Box 1192, CHICAGO, ILL. ra 
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a Useful Craft 


ANY a man finds the home workshop a continual 
source of pleasure and profit, and there is no end 
to the designs in furniture, artistic lamps and metal 
work that may be reproduced at slight expense; to say 
nothing of the desirability of being able to do the count- 
less little repair jobs continually arising about the house. 
@ A great variety of designs and complete instructions 
for working them out will be found in our Mission 
Furniture, How to Make It,(2 vols.)}—Arts-Crafts Lamps— 
Lamps and Shades in Metal and Art Glass, and Metal Work 
and Etching, while Wood-Working for Amateur Craftsmen 
gives every essential step required for learning this use- 
ful trade. Electroplating and Metal Spinning are practical 
working manuals which everyone engaged, or about to 
engage in these occupations should possess. The exper- 
imenter will delight in How to Make a Wireless Set, and 
the story of Heat written by Prof. Ogden is an immense- 
ly interesting and instructive book pertaining to heat 
and its relation to modern mechanics. In short 


Popular Mechanics Series of 
Industrial Handbooks 


“WRITTEN SO YOU CAN UNDERSTAND IT” 


Constitutes a useful, compact library of mechan- 
ical information that is unequaled. 


@ These books are written by practical experts who not 
only know the best practice, but know how to impart 
that knowledge to others. These titles now ready: 


Mission Furniture, How to Make It — Part I, 21 designs, 96 pages 
Mission Furniture, How to Make It-—-Part IL 32 — re pages 


Wood-Working for Amateur Craftsmen ‘ 28 pages 
Arts-Crafts Lamps, How to Them, 16 designs, 96 pages 
Lamps and Shades in Metal and Art 128 pages 
Metal Work and 96 pages 
HowtoMakea WirelessSet' . . 96 pages 


OTHERS TO FOLLOW 


A uniform series printed on the best book paper and 
durably bound in extra cloth. Size 5x7 inches. 
Artistic cover designs in gold and white. 


Price Each, 50 Cents Postpaid 


ORDER OF YOUR DEALER OR SEND DIRECT TO THE PUBLISHERS 


Popular Mechanics Book Department, 318 W. Washington St., Chicago 


) 
| WooD - WorKING x | |METAL WORK | 
|| AMATEUR CRAFTSMEN | 
| 
‘|| | | 
| 
| | 
| 
| How TOMAKE | 
| WIRELESS SET REETZ 
| 
| 
| 
| Han | Poputar MEcHaNics HANDBOOK 4 
— 
| [HEAT] | Petal Spinning 
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Either type, as above, silk, 50 cents, lisle, 
25 cents. At stores everywhere. 


ple pair sent postpaid on receipt of price. 


Boston 
Garter 


“For thirty years the standard — from 
first to last the best.” Holds up the 
half hose as smooth as your skin. Guar- 
anteed against imperfections. Look for 
the moulded rubber button and the 


trade marks on the loop. 
CGeorce Frost Co. - Makers, Boston 


Time and Its Measurement 


By JAMES ARTHUR 


Reprinted from Popular Mechanics. So far as 
known is entirely different from anything pre- 
viously written on the suject. Mr. Arthur is a 
great authority along this line, having for years 
made an extensive study of clocks, watches and 
time-measuring devices. 

Chapter 1--Historic Outline. 2--Japanese Clocks. 3~ 


Contents $ Modern Clocks. 4--Astronomical Foundation of Time. 


“Written So You Can Understand It” 


64 pages. Profusely illustrated. Size 7x10 in. Printed on 
coated paper with handsome blue cloth covers. 


Price $1.50 Postpaid 
Popular Mechanics Co., 318 W. Washington St., Chicago 


YOU CAN AFFORD 


to have clean laundry all the time if 
you wear collars that equal linen in 
appearance but cost only 2% cents 
apiece. Such are Linene Collars. 


Price at the stores 25 cents per box of 10, 

or by mail 30 Cents in U. S. stamps. 

SAMPLE BY MAIL for 6 Cents. 
State size and style 


REVERSIBLE COLLAR COMPANY 
Department U, BOSTON, MASS. 


Every Boy His Own Toymaker 


Greatest boys’ book ever written. Tells how to make a Steam 


electrical and mechar.:cal toys, ape. fishi 
illustrations, ; also catalog of 15 50 pane ea, set of 
Cards and **Dovs_e Turoat’ 


warbler and call for 
only 10c. iN. 


WESTERN PUZZLE CO., ST. PAUL, 


127 KINDS PUZZLES 


Sample with Catalog 10 cents, 
or 3 leaders for 25 cents. 
WESTERN PUZZLE WORKS 
St. Paul, Minn. 


The Best Book for Beginners 
Price 50c 


A Practical Course in Postpaid 
wm.F Mechanical Drawing 


POPULAR MECHANICS BOOK DEPT. 
318 W. Washington St., Chicago 


WHEN YOU WANT ANYTHING AND DON’T KNOW 
WHERE TO FIND IT—WRITE BUREAU OF 
INFORMATION, POPULAR MECHANICS, CHICAGO 


WHEN YOU WANT ANYTHING AND DON’T KNOW 
WHERE TO FIND IT—WRITE BUREAU OF 
INFORMATION, POPULAR MECHANICS, CHICAGO 


We could print t 


A SCHOOL WITHIN ITSELF 


There are XX chapters in all, XIX carrying you from the fundamental principles of electricity on through the 
various branches to a point where the careful student comprehends the complete designing, care and operation 
of a dynamo or motor, and one chapter on electric automobiles, outlining their construction, care and opera- 
tion, and all about storage batteries and how to handle them. Each subject is carefully written and to the 
point. After a student studies a subject he is questioned on that subject in such a manner as to bring clearly to his mind the 
points he needs to know regarding same. The book contains a dictionary defining 1500 Electrical Words, enabling the reader 
m to ascertair the meaning of any electrical word, term or phrase used in this book, as well as hundreds of others in common use. 
All required tables necessary in the study are in it. 


$2.00 PER COPY—SIXTH EDITION—30,000 COPIES SOLD. 


not satisfactory upon examination is AN UNUSUAL ONE in connection with the sale of a book. But we have no fear of its 
return. Your —— will be what | thousands of others have been. 
y 


It is best to order and be your own judge 4 its merits. 


CLEVELAND ARMATURE WORKS, Cleveland, Ohio 


The offer we make of re- 
funding money if book is 


Money would not buy it if it could not be duplicated. 


WORKS 


Armatures and Fiel 
AMERICA’S SKEATEST REP 


| 

| 
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American School of 
Correspondence. 


EARLY half the students of the American School of 

Correspondence are directed to it by those who have 

already taken its courses, by those who have put its 
instruction to the hard, practical tests, who know the value of 
its training, because they are holding better positions, draw- 
ing bigger salaries, as the direct result. 

Only a short time ago these men were right where you are now. They 
were discontented and drawing small salaries. They saw men around 
them holding good positions and they wanted good positions. They saw 
men drawing good salaries and they wanted good salaries. When the 


American School offered them a way to make themselves worth more by 
knowing more they jumped at the chance. 


They made a start—they signed the coupon 


and mailed it. In spare moments and without great effort each one acquired 
special knowledge and training that made him more valuable to his em- 
ployer, that fitted him to step into a better position at the first opportunity. 


aka aKKKKKKKKKKKKKKKKK These young men have done nothing that you 


* Opportun ity Coupon * can’tdo. There isn’t anything difficult or myste- 

> 4 rious about it. It costs you nothing to sign the 
American School of Correspondence, Chicago, U. S. A. 

Please send me your Bulletin snd gdvige me how Tean * COUPON and we’ll send no agents to see you, for we 
have none. We’ll simply send you information as 
+---Automobile Operator ++». Lawyer 

Ins, to how you can make yourself worth a big- 
Moving Fieture ger salary and get it. We'll tell you how you 

* Civil Engineer ....Stenographer * 
Electrical Engineer can get the knowledge you need and pay the tuition 
Sanitary * after your salary has been raised, 
«..-Steam Engineer .... Business Manager 
 .... Reclamation Engineer .-..College Preparatory * Sign the coupon now. 
NAME ...... * 
© sono « AMERICAN SCHOOL OF CORRESPONDENCE 


Please Mention Popular Mechanics 


> ~ 3 
ip 
ell. 


Popular Mechanics Magazine 


WRITTEN SO YOU CAN UNDERSTAND IT 


FEBRUARY, 1912 


First Aeroplane-Cab is Built in France 


The Six-Passenger Aeroplane-Cab Constructed for M. Henri Deutsch de la Meurthe, Patron of Aviation, 
Which Made a Successful Flight Recently, Piloted by M. Legagneux 


HE first aero-cab actually con- 
structed has been built in France 
for the use of M. Henri Deutsch de la 
Meurthe. The cab body of the aero- 
plane will seat six passengers, who will 
be enabled to view the country above 
which they are flying from the win- 
dows, which are made of mica. The 
airman’s seat is forward of the cab 
body, against which he leans, and a 
speaking tube is provided through 
which the passengers may communi- 
cate with him. 
The machine is a Blériot-type mon- 


oplane, and is unusual in that it is 
probably the first of these aeroplanes 
so constructed that the operator and 
passengers are carried beneath the 
plane instead of above it, The pro- 
peller, instead of being forward of the 
plane, as in ordinary monoplane prac- 
tice, is in the rear. The gasoline tank 
and motor occupy the space usually 
reserved on monoplanes for the air- 
man and his passengers. Another 
change from the usual monoplane con- 
struction is the addition of a forward 
elevating plane. The propeller is ex- 
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Unlike the Usual Bleriot Monoplane, This Machine Carries the Airman and Passengers below the Plane, 
the Propeller is Back of the Plane Instead of in Front, and an Elevating Plane is Located Forward 


ceptionally large and powerful and the 
motor develops something over 100 hp. 

M. Henri Deutsch de la Meurthe is 
one of the foremost patrons of aviation 
in France, and was the first to aid 


aerial progress in the form of a sub- 
stantial prize. One of his latest gifts 
to aviation was the aerotechnical in- 
stitute at St. Cyr, near Paris, which 
cost something over $100,000. 


COMBINATION BUTTER DISH 
AND MOLD 


An ingenious butter dish, which 
serves as a mold for the butter as well 
as in the capacity of a retainer, is be- 
ing manufactured in France. The dish 


A Unique Butter Dish 


is made in two parts, the upper one 
telescoping into the lower. Butter is 
placed in the lower dish, the upper, 


which is perforated, is placed over it, 
and when it is forced downward into 
the lower dish, the butter is forced 
upward through the perforations in 
forms, 


RAPID LOADING OF COLLIER 
“NEWTON” 


A record coaling feat is claimed by 
the operators of the Curtis Bay coal 
pier of the Baltimore and Ohio Rail- 
road, at Baltimore, in the loading of 
the collier “‘Newton.” She was loaded 
with a cargo of 7,029 tons of coal, be- 
side 545 tons of coal for her own con- 
sumption, in 4 hr, 35 min. 

The length of the pier at which the 
“Newton” was loaded is 800 ft., being 
sufficiently large to permit four ves- 
sels to load at one time, two on a side. 
There are 25 pockets on each side of 
the pier for dumping coal into the 
holds of vessels. 
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PORTABLE BAND STAND FOR PUBLIC PARK 


A band stand that shuts up like a 
suitcase and travels on wheels from 
park to park is in use in Minneapolis, 
where it has given satisfaction to the 


public and the 
park commis- 
sioners during 
the years it has 
been in opera- 
tion. 

The advan- 


tages of the trav- 
eling band stand 
are numerous 


used for recreation purposes, without 
being disfigured with small structures 
that are seldom used but demand ex- 
pense for cleaning and general upkeep. 

Mr. Theodore 
Wirth, superin- 
tendent of the 
board of park 
Om missioners, 
is the originator 
of this device, 
and is enthusias- 
tic about the re- 
sults in bringin 


and important. good music 
First of all, it right to the peo- 
makes it possible ple, many of 
for the = small whom are wage 
neighbo rhood The Portable Band Stand on the Way to a Concert earners who can- 
parks, scattered not well afford 


over the city, to have band concerts 
once a week. This would mean the 
expenditure of tens of thousands of 
dollars, if each square were to be 
equipped with a permanent band stand. 
As it is, the $300 portable device takes 
their place, and when the concert is 
over, it is quickly folded up and hauled 
elsewhere. A further advantage is, 
that a liberal area of park land can be 


carfare to travel across the city to a 
big park. 

The folding band stand rests on 
heavy truck wheels and is 20 by 30 ft. 
in size. It is large enough for a band 
of 45 musicians, and is equipped with 
chairs, music racks, gasoline torches 
for evening concerts, etc. It stands 5 ft. 
above the ground and is protected by 
a railing. Three or four men can set 


The Portable Band Stand in Position Ready for 45 Musicians—All Equipment is Carried in Wagon 
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it up in an hour, and it is as easily 
folded for transportation. Only two 
horses are required to haul it to the 
barn where it is stored. Its cost was 
only $300, yet it takes the place of a 
$5,000 band stand, and saves the pub- 
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lic thousands of dollars every year in 
carfare, besides avoiding the inconve- 
nience of crowding in overfilled cars. 
Other cities could follow the lead of 
Minneapolis in this respect to great 
advantage. 


AUTOMATIC MONEY-CHANG- 
ING MACHINE 

This automatic coin-changing ma- 
chine is being manufactured in Port- 
land, Ore. Any coin from a ten-cent 
piece to a sil- 
ver dollar may 
be deposited in 


a slot at the 
top of the ma- 
chine, and, by 


pressing the 
handle or plac- 
ing the foot on 


the pedal at 
the base, the 
same amount 


of money is 
dropped in 
small change 
into the cup. 


qA steel 
smokestack 
danger where 
the stack 
passes through 
a wood roof is 
revealed by the 
statistics of 
fires elec- 
tric-light and 
power stations, published in the organ 
of the National Fire Protection Asso- 
ciation. Out of 18 fires in boiler 
plants, six of them were due to the 
steel stacks being located too near 
woodwork, 


@The Red Cross Society is discussing 
the question of changing its colors 
from red to green, leaving the red cross 
to be worn only in military work 
on the field of battle, the reason being 
that the red cross is associated with 
war. 


THE LIGHTING OF THE 
PANAMA CANAL 


The scheme of lighting for the Pan-_ 
ama Canal includes range lights to es- 
tablish direction on the longer tan- 
gents, and of side lights spaced about 
a mile apart to mark each side of the 
channel. The range lights are omitted 
in Culebra Cut, where their use is 
hardly practicable, and on four of the 
shorter tangents on the remainder of 
the canal. Light and fog signals will 
be placed on the west breakwater in 
Limon Bay, and gas and nun buoys 
will mark the Mount Hope drydock. 
Acetylene gas will be used for the 
lighted buoys in all the sections of the 
canal, and for the beacons in the Gatun 
Lake section, and either electricity or 
acetylene gas, for the beacons in the 
Atlantic, Pacific, Miraflores, and Cule- 
bra Cut sections. 


ICEBERGS ARE LARGE AND 
NUMEROUS FAR SOUTH 


The icebergs of the Southern Ocean, 
according to the Monthly Meteorologi- 
cal Chart of the Indian Ocean, pub- 
lished by the British Meteorological 
Office, attain dimensions far exceeding 


those of similar formations in the 
northern hemisphere, and are also 
greater in number. As many as 4,500 
different bergs have been actually 


counted in a run of 2,000 miles; esti- 
mated heights of from 800 to 1,700 ft. 
are not uncommon, and instances of 
bergs with lengths of from 6 to 82 
miles are numerous. 
In March, 1910, for 


instance, the 


steamship “Prima,” passed some 2,000 
or 3,000 icebergs in two days, while 
steaming about 500 miles in a north 
westerly direction from 54 deg. to 47 
deg., south latitude. 


| 
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Wheat Tobacco 


Hay Corn Potatoes 
The Comparative Sizes of the Principal Crops of 1911as They would Appear if Placed in New York 
City. According to the Report of the Secretary of Agriculture, the Results of the Year’s Harvests were: 
Corn, 2,776,000,000 Bu.; Hay, 47,000,000 Tons; Wheat, 656,000,000 Bu.; Oats, 874,000,000 Bu.; 
Tobacco, 800,000,000 Lb.; Cotton, 12,814,832 Bales; Potatoes, 282,000,000 Bu. 
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MILITARY BIPLANE HAS 
SEARCHLIGHTS 
One of Farman’s military aeroplanes 


has been equipped with two electric 
searchlights and in the trial flights al- 


French Military Aeroplane Illuminating Objects with 

Its Two Electric Searchlights 
ready made has successfully illumi- 
nated objects on the ground from alti- 
tudes of from 500 to 1,000 ft. Current 
is supplied to the searchlights by dy- 
namos driven by the aeroplane motor, 
but accumulators are also provided in 
case the dynamos should fail. With 
the searchlights at present used, M. 
Farman believes it will be easy to il- 
luminate objects on the ground from 
altitudes of 1,500 to 1,700 ft. Tests 
will be made over the water in locat- 
ing vessels. 


PURE TITANIUM PRODUCED 


It is claimed that the first produc- 
tion of pure titanium was obtained a 
short time ago through experiments 
conducted in the Rensselaer Polytech- 
nic Institute, Troy, N. Y. Previous 
attempts to isolate this metal resulted 
in productions only about 95 per cent 
pure. The method followed in the 


recent experiments consisted in in- 
closing titanium tetrachloride with 
pure sodium in a metallic bomb of 
steel and capable of withstanding an 
internal pressure of 80,000 lb. The 
reaction inside the bomb when heated 
is almost instantaneous, 

Tests made of the pure titanium 
show that it is hard and brittle when 
cold, but is readily forged like iron at 
a red heat. In appearance it is much 
like polished steel. 


PIGEON LEAVES IMPRESS ON 
WINDSHIELD 


A remarkable impression left by a 
pigeon on the windshield of an auto- 
mobile in a way which, in the opinion 
of a correspondent, “beats the thumb 
print all hollow,” is shown in the ac- 
companying illustration. While the 
automobile was being driven along a 
macadamized street, just sprinkled, in 
Denver, several pigeons rose from the 
pavement, and one, being somewhat 
slow in rising, was struck by the wind- 
shield and spread out flat. The im- 
pression left by the pigeon, which was 
not so badly injured as to be unable to 
escape, is remarkable, the feathers of 
the body and wings showing up 
clearly. Whether the white color of 
the impression was due to powdered 
macadam or lime dust from the pig- 
eon’s cote, is a question raised by the 
owner of the automobile. 


Remarkable Impression of the Body and Wing Feathers 
of a Pigeon Made on a Windshield When the Bird 
was Struck by the Automobile 


iN 
\ 
* 
| 


POPULAR MECHANICS 161 


The Market Van Backed Up to the Curb, Showing dows the Telephone Connection is Made 
MARKET WAGON EQUIPPED WITH TELEPHONE 


The owner of Sunnyside farm, near pole, terminating in a plug of the kind 
Danville, Pa., has discovered a new used with electric lights. When the 
field for the telephone and is profiting wagon is backed up to the curb, the 
by it, as the field connection is 
in question hap- 
pens to be the 
inside of his neat 
and commodious 
market van, The 
telephone set is 
solidly mounted 
on the inside of 
one of the side 
walls of the 
wagon, and con- 
nection is in- 
stantly made 
with the tele- 
phone system of 
Danville the mo- 
ment the wagon 


made by means 
of a short length 
of insulated wire, 
and the proprie- 
tor takes orders 
from his custom- 
ers and commu- 
nicates with the 
farm, 


Belgian 
government is ex- 
perimenting on 
one of its channel 
steamers with a 
device by means 
of which it hopes 
arrives at the Inside the Market Van, with the Proprietor Receiving to effect a saving 
market. The Orders by Telephone from His Customers in coal amounting 
wagon occupies the same position at to about 12 per cent. This will be 
the curbstone market each day, and accomplished by pumping a film of air 
as this position is adjacent to a tele- between the hull of the ship and the 
phone pole, a wire is run down this water to diminish friction. 


4 


162 POPULAR MECHANICS 


SPLASH-RING FOR AUTO 
WHEELS 


A curved ring of rubber backed with 
copper and fastened to the spokes of 
an automobile wheel as shown, is 


A Means of Preventing the Splashing of Mud and 
Water on Pedestrians and Passing Vehicles 
claimed by its inventor to be effective 
in preventing the splashing of mud 
and water on pedestrians and passing 

vehicles, 


INTERESTING EXPERIMENT 
WITH TOBACCO MOLD 


An interesting experiment has been 
made by a German scientist in con- 
nection with the discovery of the 
value of electrifying tobacco as a 
means of insuring its flavor and keep- 
ing qualities. The flavor of tobacco 
is said to be largely due to the pecu- 
liar fungus or “bacterial flora” with 
which each variety is associated, and 
electricity kills the fungus, but pre- 
serves the flavor. 

This German scientist has taken the 
peculiar mold, or fungus, of the best 


Havana tobacco and transferred it to 
the more coarsely flavored Bavarian 
tobacco, and it is claimed that good 
judges could not distinguish the Ha- 
vana from the Bavarian. Whether 
the effect is quite so thorough, may be 
doubted, but much is being learned of 
the mysterious properties of molds. 
It is now possible, for instance, to 
standardize the flavor of cheese by 
making pure cultures of molds. 


SMUDGE-SIGNAL DEVICE FOR 
AEROPLANES 


The device shown in the accompa- 
nying illustration is a signaling appa- 
ratus for aeroplanes which ejects 
smudges of lampblack into the air, 
imitating the dots and dashes of a tele- 
graphic code. The idea is being 
worked out by Lieut. Roy C. Kirtland. 
During several of the tests signal- 
corps officers from the Ohio National 
Guard read the messages sent and 
pronounced the smudges easy to un- 
derstand. 

The smudges of lampblack are 
ejected by means of compressed air 
from a funnel-shaped tube attached to 
the forward edge of the upper plane of 
the biplane, and a simple control al- 
lows the operator to send out, at will, 
large or small puffs which, it is 
claimed, are clearly readable to one 
acquainted with the code. 


A Device Which Emits Large and Small Smudges of 
Lampblack as a Means of Signaling from Aeroplanes 
to Signal-Corps Officers on the Ground 
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PACKER USES ELECTRICITY 
TO CURE HAMS 


A Cincinnati packer has discovered, 
so states the Electrical World, that 
the time required to cure meat can be 
greatly reduced by a new process that 
makes use of electricity. Ordinarily 
hams are cured by pickling them from 
90 to 100 days in a solution of salt, 
sugar and saltpeter, and the solu- 
tion must be changed quite often dur- 
ing this period. When the hams are 
being cured by the new process, an 
alternating current of electricity, that 
reverses its direction 120 times per 
second, is passed through the solution 
in which the hams are placed and it 
is claimed the pores of the meat are 
opened, allowing the fluid to pene- 
trate them in a shorter time than 
would be required if the electricity 
were not used. The time required by 
the new process ranges from 30 to 35 
days. 

The meat to be cured is placed on 
wooden trays that may be placed in 
long vats containing the curing solu- 
tion. In each end of these vats there 
is placed a number of large carbon 
cylinders, each cylinder being in- 
closed in an wunglazed tubular tile. 
The cylinders in each end of the vat 
are all connected together and each 
of these two groups is connected to 
one terminal of the circuit that is to 
supply the current. After the meat 
and solution have been placed in the 
vat, the current is turned on and 
allowed to pass through the solution 
during the entire curing period, 
although recent results seem to indi- 
cate that equally satisfactory results 
can be obtained by alternately turn- 
ing the current on and off for periods 
of about 24 hours each. The solution 
is maintained at a constant tempera- 
ture by allowing it to circulate 
through cooling coils, the circulation 
being produced by motor-driven 
pumps. 

This new process has been in suc- 
cessful operation for over a year, and 
is the result of nearly four years’ ex- 
perimenting. Direct current was first 


used, but there was an electrolytic 
action that took place at the electrodes, 
or carbon cylinders, which liberated 
products that fouled the curing solu- 
tion and changed its composition. The 
use of alternating current eliminated 
the above trouble, but the pore-open- 
ing action remains the same, 

The new method results in quite a 
saving in plant space, equipment, 
labor and investment, and it is 
claimed by the originators of the pro- 
cess that the product obtained is. as 
good in all respects as the naturally 
pickled ham. 


PAINTINGS HAVE PART IN 
BATTLESHIP LAUNCHING 


A novel feature of the launching of 
the “Centurion,” the newest British 
dreadnought to slide into the water, 


One of the Large Paintings, on the Side of the Bow 
of the British Battleship “Centurion” Which Played 
a Part in Its Launching 


was the display of two huge paintings, 
one on each side of the bow. One of 
these paintings represented a Roman 
centurion (55 B. C.) and the other a 
modern soldier. 


GEuropean periodicals, in recording 
modern achievements in engineertng, 
of great difficulty, colossal in capacity 
or size, frequently use the phrase: 
“Needless to say this was done in 
America,” or words to that effect. 


“SYS Reg 


Front of the Field Museum, Part of Chicago’s City-Beautiful Plan 


THE DEVELOPMENT OF 


A long stride toward the realization 
of the “Chicago Beautiful” plan was 
made just before the close of the past 
year when, through the codperation 
of the city, the South Park Commis- 
sion, the Chicago Plan Commission, 
and the Illinois Central Railroad, the 
people of Chicago regained control of 
the lake front. The vexing problem 
of the location of the Field Museum 
of Natural History was also solved, 
and the beautiful structure will be 
erected in a central location instead of 
in Jackson Park, which is in the south- 
ern portion of the city. 

In the deal between the city, the 
South Park Commission, and the IIli- 
nois Central Railroad, the city acquires 
the riparian rights from Twelfth Street 
to Fifty-first Street, affording oppor- 


CHICAGO’S LAKE FRONT 


tunity for the creation of island parks 
for miles along the shore. The plan 
calls for the extending out into the 
lake of the present shore line by filling, 
and the making of a narrow island or 
strip of land about seven or eight miles 
long, paralleling the shore line from 
Grant Park to Jackson Park, about 
400 ft. out in the lake. 

Between the extended shore line and 
this outer strip of parks will be a 
lagoon, approximately 400 ft. wide, pro- 
viding a calm, comparatively safe 
waterway for canoeing, motorboating 
and rowing. Channels, giving access 
from the lagoon to the lake, will be 
provided at intervals, viaducts will con- 
nect the island parks and the shore, 
two great pleasure piers, extending half 
a mile out into the lake, will be con- 
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Grant Park as It will Appear, with the Twelve-Million-Dollar Field Museum in the Background 
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THE ALCHEMY OF A_  CITY-BEAUTIFUL PLAN 


Looking South on Chicago’s Lake Front, Showing Pleasure Piers, Yacht Harbor, Stadium, Field Museum, 
Lagoons, and Driveways and Gardens Which will Extend for Miles along the Shore. Thus will Chicago Transmute 
the Baser Metal of City Dumpage into the Gold of Beautiful Parks and Playgrounds for the People. UJtimately 
the Entire Lake Front will be a Line of Parks, 20 Miles Long. 
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structed, and a boulevard, connecting 
Grant and Jackson Parks, will be built 
along the lake side of the outer strip of 
land. Bathing beaches will be con- 
structed at various points, and the 
island parks will be real playgrounds 
for all of Chicago, where baseball, ten- 
nis and all manner of outdoor sports 
may be indulged in. All this will be 
part of a chain of parks and boulevards 
which will extend 20 miles along the 
shores of Lake Michigan. 

The Field Museum of Natural His- 
tory, over which so much contro- 
versy has been waged, due to the suc- 
cessful fight made against its location 
in Grant Park, will be located on made 
land immediately east or lakeward of 
the present Illinois Central Railroad 
depot, which depot is to be torn down 
and a new one built facing north, 
fronting on Twelfth Street and abut- 
ting on Michigan Avenue. In this 


position the museum will overlook 
Grant Park, looking north. 


Under 


Canine Watchers Patroling the Louvre at Night 


the plan of Chicago, Twelfth Street 
is to be widened from 66 to 118 ft. 
and extended through to the lake 
shore. Grand Boulevard and South 
Park Avenue are to be extended north 
to connect with Twelfth Street in what 
will then be part of Grant Park. Over 
the tracks of the Illinois. Central 
Railroad traversing Grant Park will 
be erected a “shelf” extending 50 ft. 
from each side, thus covering up half 
of the 200-ft.-wide right-of-way, and 
frequent viaducts will connect Michi- 
gan Avenue with the park to permit 
easy access to the shore-line parks, 
the lagoons and the Field Museum. 
The made land required in this 
scheme can be provided, at practically 
no cost, at the rate of 100 acres a year, 
by utilizing Chicago’s waste material. 
The annual product of waste material 
in Chicago amounts to 4,600,000 cu. 
yd., made up of excavation material, 
ashes, street sweepings, building 
wreckage and rubbish of all kinds. 


DOGS GUARD TREASURES OF 
THE LOUVRE 


Since the loss of “La Gioconda,” 
the famous painting by Leonardo da 
Vinci, the galleries of the Louvre, 
Paris, have been very carefully 
guarded. With the night watchmen 
go several trained dogs who would 
sniff out an intruder that might be 
lurking unseen by human _ eyes. 
Strange and oftentimes eerie effects 
are produced as the light of the lantern 
falls on ancient statues and the heads 
of fierce gods, 


CAt St. Petersburg, Russia, there is a 
clock that has 95 faces, and in addition 
to telling the time of day, the move- 
ment of the earth and other planets, 
indicates also the time in 30 different 
places in the world. 


CIn the entire Chinese Empire there 
are only 347 post offices and 3,183 miles 
of government post routes. 
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TURKEY HAS CURIOUS SIDE-DOOR INTO EUROPE 


Courtesy The Graphic, London 


During the early stages of the Turko-Italian war the threat of Italy to blockade the Dardanelles, 
thus closing Turkey's door to the sea and to a great extent preventing merchandise from leaving the 
country, drew particular attention to Turkey's curious side-door into Europe. About 15 years ago the 
rocks known as the ‘‘ Iron Gate of the Danube*’ formed a great bar to navigation to and from Turkey 
by that river, but Austria constructed a canal on the right, or Servian side of the river, and this gives 
Turkey a passage for shallow-draft vessels into the heart of Europe. 
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IMPROVED METHODS OF CONCRETE CONSTRUCTION F 


7 


Hoisting Lintels, Medé on the Spot, into Position at Beverly, Mass., Where Huge Manufacturing 
. Structure is Being Built by New Method 


To the man who believes that the 
factory building should be pleasing in 
_ appearance as well as_ especially 
adapted to its use, the photographs 
reproduced herewith are a revelation. 
To the contractor the method of con- 
struction will be a relief from the 
great waste that is 
involved in putting 
up a building in the 
old way, for one-fifth 
of the cost of con- 
crete construction is 
devoted to forms in 
‘\the usual method of 
construction, 

By the newer 
method, the same 
‘forms are used re- 
peatedly, and the sur- 
faces of the concrete 
casting’s are as 
smooth as if cut from 
stone. The different 
members used in con- 
struction are cast on 
the ground and left 
to dry until needed, 
when they are raised 
into place exactly as 
pieces are assembled 


in large cut-stone structures. As 
shown in the photographs, a track 
is constructed along the proposed 
building and on this a derrick travels 
and places the elements, such as col- 
umns, pilasters, lintels, etc., in their re- 
spective places. 


The manner of con- 


It Takes Nine Minutes to Put a Set of 
Stairs in.Place 


structing the stair- 
Ways is interesting. 
The flight is cast in 
reinforced concrete as - 
a whole, lifting loops 
of steel being left for © 
the attachment of the 
grab hooks of the 
derrick, and then 
when needed, the 
stairs are raised and 
set into the place pre- 
pared for them. 

A panel, containing 
a window and frame, 
being lowered into 
the grooves left in the 
columns for its recep- 
tion is shown. This 
method will appeal to 
anyone who is famil- 
iar with older meth- 
ods of construction. 
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From the Center Picture an 
Upper View Shows How j ¢ Idea can be Obtained as to 
Girders are Swung into ; * How the Window Frames 
Position after Having Been : . : are Slid Down Between 
Nearby and Allowed Columns into Place 
to Dry a 


iy 


General View of Work at. Beverly, Mass., Factory, Showing Apparatus for Casting Concrete on the Ground 
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ELECTRIC-SIGNAL TOWERS 
FOR FREIGHT YARDS 
An installation of two electric-sig- 


nal towers at one of the extensive 
freight depots in Berlin aids materi- 


A_Tower in a Berlin Freight Yard Shows Which 
Doors of the Depot are Free or Occupied, by Means 
of the Iluminated Numb It Carries 


ally in the quick handling of wagons. 
The towers are about 20 ft. high and 
carry a sheet-iron box with transpar- 
ent figures on both front and back. 


POPULAR MECHANICS 


rifled pocketbooks in mail boxes, and 


_ connected with one of the freight-aimy 


house doors. The pressing of a but 
ton at the door lights or extinguishes 

the lamp, and thus the figures on the @& 
tower indicate whether the doors are“ 
free or occupied. The depot has 27 
doors, and one tower serves 15 of ® 
them, while the other tower bears the @ 
numbers of the others. 4 


THIEVES PUT POCKETBOOKS 
IN MAIL BOXES SS 


The favorite way to dispose of the 
evidence of crime adopted by pick- 
pockets seems to consist in placing the -4 


the hundreds of purses recently found 
by the Chicago postoffice department 
show the activity of thieves in that 3 
city. 

For several weeks, through Novem- 
ber and December, the number of 
purses found by the letter carriers av- 
eraged more than 100 weekly, and on 
Monday, Dec. 4, more than 50 were -4 
taken to the postoffice as a result of % 
the day’s collection. The pocketbooks 
found range from the long deerskin 
sack of the westerner to the alligator- 
skin hand bags, a foot square, which % 
many women are now carrying, The 
number and kinds of pocketbooks thus 
picked up are a barometer of happen- * 
ings in the city. During the land show 4 
and the cattle show the number in- <a 
creased. = 

The inquiry division of the post- 4 
office holds the pocketbooks for sev- 
eral weeks after they are found, then 
those not called for are sent to the ~ 
dead-letter department at Washing- = 
ton, and destroyed. 


Behind each figure is a 50-cp. lamp, 
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A Pile of Rifled Pocketbooks Found in Mail Boxes in Chicago, Showing the Activity of Pickpockets 
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A Type of the Aerial Monstrosity Conjured Up by Writers and Artists Gifted with More Imagination 
than Knowledge of the Problems of Flight 


Bringing the Flying Machine Down to Earth 


By VICTOR LOUGHEED 


Dae many years a favorite topic 
with imaginative writers has been 
the future of aerial navigation, a topic 
that has been exploited with the free 
rein that it. is safe to give to fancy 
only when fact is far away. 

Now that the fact is near and human 
flight is a thing accomplished, the time 
has arrived for a change—for the fly-, 
ing machine to come down to earth 
and be treated as what it really is— 
the subject of a rapidly developing 
department of engineering, firmly 
founded upon formulated laws, and 
having for its end the furnishing of a _ 
practical world with a new and won- 
derful vehicle. This vehicle—the aero- 
plane—alone constitutes the proper” 
basis for any present speculation, 
wherefore it will be attempted to de- 
fine in this article only the reasonable 
téchnical development which the aero- 
plane is in prospect of undergoing, in 
its evolution from its present forms to 
the types that are impending in the 
very near future. 

And if in this treatment of the sub- 
ject short shrift be given to the nicely- 
riveted, boiler-plate dirigibles, with 


passengers and windows in the gas 
chambers, and to the neatly-fenced 
promenade decks of Brobdingnagian 
aeroplanes, which for long have run 
riot from the pens of reckless artists, 
perhaps what is lost in glamor will be 
gained in accuracy. 

To begin with, largely because of 
the automobile having placed ready to 
hand the necessary high-grade mate- 
rials and light-weight motors, the prac- 
tical aeroplane is coming faster than 
any mechanical development in the 
history of engineering. It required 
15 years to improve the automobile 
from the first machines that really ran 
to the present degree of motor-car per- 
fection. ‘ For a corresponding measure 
of aeroplane improvement it will 
hardly require five years, of which three 
have already passed—though it is by 
no means to be assumed that at the 
end of the five-year period the aero- 
plane will have undergone all the im- 
provement for which it is destined. 

It is the history of all engineering 
progress that practically every great 
advance in man’s conquest of the forces 
of nature has come as a development, 
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rather than as a full-fledged, perfected 
invention. The most modern locomo- 
tives bear many resemblances to the 
very first of their kind. The modern 
steam vessel differs chiefly in refine- 
ment of details and increase in size 
from its prototypes of years ago, and 
a particularly impressive example is 
the automobile, in almost every detail 
of which, in its most modern forms, 
there are to be traced features closely 
similar to those of the automobiles of 
years ago, built when the self-propelled 
vehicle was commoaly regarded as the 
crazy experiment of a few hopeless 
cranks. 

The conclusion forces itself that the 
time has passed for the freakish in fly- 
ing-machine design. Even such inter- 
esting curiosities as the helicopter 


and the ornithopter, and most of all, 
‘the dirigible balloon, are at this mo- 


ment considered quite out of court by 
the men best qualified to render au- 
thoritative opinions concerning them. 

Henceforth the flying machine can 
only develop, rather than undergo revo- 
lutionary changes. This being the 


_case, it becomes interesting to make a 


sane analysis of its real prospects and 
limitations, soundly considering it 
from engineering standpoints rather 
than from those of the sensational 
writer. Keeping in mind the facts of 
bird flight will help the process. 

To commence with a few definitions 
and dogmas, an aeroplane is a vehicle 


‘consisting chiefly of surfaces of large 


area, which are sustained by dynamic 
air pressures set up by the lateral 
travel of the device under the impulse 
of a propeller. 

The question of the sizes and weights 
of the aeroplanes of the future is an 
interesting one, but competent investi- 
gation quickly establishes close limi- 
tations with present materials. Barring 
the unlikely discovery of materials far 
stronger than the woods and metals 
now available, an aeroplane larger 
than 75 or 100 ft. in wing span will 
approach as closely as will be possible 
to the limit imposed upon all structures 
by the geometrical law that the bulks 
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of all possible objects increase with 


the cubes, while the areas gain only4 
with the squares, of the linear dimen- a 


sions. 


Since nature’s flyers, in addition to a 


all engineering evidence that is avail- 
able, indicate that the chord dimen- 
sions of a wing cannot with advantage 
be more than one-fourth of the span, 


it is clear that wings of from 20 by 80 4 “ye 
to 25 by 100-ft. span will rank as very 


large ones. These figures, after allow- 
ing for the desirable taper at the wing 


tips, will therefore afford areas of only 


some 1,300 to 2,000 sq. ft., as the great- 
est it will be possible to incorporate 
in a single wing. 

The highest loading vel secured on 


an aeroplane wing is 9 Ib. to the square @ 


foot. With larger wings and higher 
pected to advance to an ultimate limit 
of perhaps 15 or 20 lb.—most engineers 
will say not so much. 
multiplied into the areas suggested 
afford from 10,000 to 20,000 Ib. as 
probably the most, if not rather more 


than it ever will be possible to carry 


on a single wing. 

Tandem and superimposed construc- 
tions might multiply these figures, but 
the indications that the monoplane, of 
which the bird is the prototype, is the 
ultimate form, are becoming strongly 
against this possibility. 

The weight limit discussed, there 


comes next its proper apportionment . 


between the different elements of the 
structure and the loads to be carried. 
In this connection, there must be con- 
sidered the problem of.aeroplane effi- 
ciency, since this directly bears upon 
the weight of the power plant, at pres- 
ent the heaviest part of an aeroplane. 

. The factors of aeroplane efficiency 
are very simple—though securing them 
is another matter. All that is funda- 
mentally involved is the ratio between 
the “lift” and “drift,” between load 
carried and thrust required. Only by 
improvement in this ratio can the 


: power demand be reduced to the mini- 


mum, and in consequence, it is impor- 
tant to consider the three elements 


speeds, this may be valtimate ex- 3 


These figures 
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A Recent French Triplane Marked by the Substantial Construction of All Parts. It Has Been 
‘ ery Successful in Trial Flights 


that constitute forward: resistances of 
a machine. 

These are the aerodynamic drift, the 
head resistance, and the skin friction. 
The first of these, which may be de- 
fined as the horizontal component of 
the force producing the lift, has been 
pretty well established to be a phe- 
nomenon only of incorrect wing sur- 
faces, its place in correct wings being 
taken by a forward instead of a back- 
ward inclination of the pressure. This 
_ is termed the “tangential,” and instead 
of adding to the 


and its very high quantitative value is 
unquestionably the chief occasion for 
the thrusts of 200 to 400 Ib. necessary 
to fly present aeroplanes. But recent 
discoveries, which the writer will not 
now comment upon, but which: have 
been discussed in past issues of Popular 
Mechanics, have revealed the existence 
of an element of the most extraordinary 


‘significance in properly designed wing 


surfaces and other aeroplane elements, 
in which head resistance practically 
ceases to exist, its place being taken 
by another type 


other kinds of 
drift it acts 
against them. 
The frictional 
resistance in any 
aeroplane is, at 
most, fairly small, 
it being estimated 
by the best au- 
thorities to consti- 
tute from 10 to 15 
lb..in ordinary 
aeroplanes at the 
usual speeds of 


of resistance, of 
vastly smaller 
magnitude. So, 
not to go into de- 
tails, it will suffice 
for the present 
purpose to say 
that instead of 
thrusts ranging as 
high as from one- 
fifth to one-third, 
and even up to 
one-half of the 


operation. 

The head resist- 
ance remains 
the one serious 


total weight of 
the machine, as in 
present  acero- 
planes, the ae ro- 
planes of the near 


factor in the for- 
ward resistance, 


One Feature of This Triplane is the Strong 
Landing Wheels with Heavy Tires 


future will be 
flown by thrusts 
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probably not exceeding from -one- the Atlantic Ocean, for example, in nots 
fiftieth to one one-hundredth of the to exceed 20 or 22 hours. 
weight of the machine, with corre- With any sort of development of thes 
sponding reduction in the power re- present successful Hercnwpomedetens, 
quired. starting from and landing upon water= 
This improvement in efficiency un- areas, except in the most stormy. 
doubtedly will come in conjunction weather, will be thoroughly simple, in 
with a great increase, rather than de- addition to which there is the further4 
crease, in speed. With motors and ma- likelihood that boat patrols will addi- 
terials now available, and with no tionally safeguard the first lines of 4 
further improvement in these elements, transaquatic aeroplane travel. “i 
it is reasonably to be expected that the It is probable that aeroplane flight @ 
aeroplane of the next few years will overland will always require the spe- 
develop capacities for speed far in ex- cially prepared landing and starting @ 
cess of the fastest going now obtained areas, so the most progress that can be @ 
by any type of vehicle. Moreover, the hoped for in this direction will be the 
average speeds of aeroplanes will be use of smaller and smaller areas, as the See 
the same as their maximum speeds, be- quick-starting and climbing abilities of « — 
cause, as in the case of water vehicles, machines become improv ed. 
but unlike land vehicles, the course is The strength and stability of thea 
always uniform. machine of the future, these being the 4 
Greater reliability and much lower factors that make for safety, are im- 
costs will be another result of i improv- portant considerations. 
ing the aeroplane to the point where it | The most obvious prospect in this > 
will fly with much less power than is direction seems to be an impending 
now demanded. Cheap, and—for their change from the present type of thin. 
power—comparatively heavy motors and flimsy wings to much thicker and: 
can be used, and there is the lesson of stronger wings, allowing internal brac- 4 
the automobile to prove conclusively ing of a sort to confer much more-@ 
that such motors can be manufactured strength than is now generally avail- < 
"in quantity for very low costs, without able. While a little time may elapse 2 
sacrifice of durability and reliability. after the present writing, before this 
_ The radius of action, of distance will be proved to the satisfaction of = 
flown without landing, will be tremen- the generality of those interested in * 
dously affected by the reduction in - flight problems, the writer will state 4 
power required. Assume, for example, here, on the authority of thoroughly am 
that a 10-hp. motor proves sufficient reliable information, that this impend- ; 
to keep a 1,000-lb. machine in flight. ing thickening of wings will not be at- 4% 
‘ Such a motor, of first-class automobile tended with any detrimental conditions © 
quality, will be made to run on 6 lb. involving the forward resistances, but ; 
of gasoline an hour. With 300 lb. of will be shown to possess aerodynamic % 
gasoline, less than many present ma- advantages as positive as its structural ° 
chines carry, the capacity for main- advantages. 
tained flight is 50 hours—4,000 miles, In the matter of stability, it is pretty 
if the average speed of the machine of well established that the way to keep 
“the immediate future be assumed as the an aeroplane right side up is not to 
present maximum—about 80 miles an provide it with hand or mechanically 
hour. actuated balancing devices, but to 
Such radius of action and speed can-_ build it so that even if upset, it will 
not fail to introduce, among other possess a parachute-like action tending 
things—especially when there is taken to right it. Again speaking in general 
into account the improved reliability— terms, it can be said that a large verti- 
transoceanic flight of astonishing pos- cal fin at the rear, by exerting a sort 
sibilities, across the narrowest part of of weather-vane effect can be depended 
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upon always to convert any tendency 
to sidewise upsetting or slipping in an 


The New Antoinette Monoplane Suggestive of What Many 
Span is Over 52 Ft., and the Machine Weighs 2,500 Lb. It is the 


neers Believe to be the Coming Type. The 
argest and Heaviest Successful Aeroplane 


and dangerous seating arrangements 
must disappear in favor of inclosed 
housings, which, 


aeroplane into a 
nose dive, which . 
in turn will be- 
come quickly con- 
verted into flat 
gliding if the tail 
surface is at the 
proper angle— 
slightly negative 
to the front sur- 

face. 
The quality of 
the passenger ac- 
commod ations 
that will be pro- 
vided in machines 
of the future is 
another subject about which there may 
be room for argument, but it seems at 
least obvious that present unprotected 


Even the Wheels are Inclosed as Much as Possible 
in the New Antoinette 


beside eliminating 
forward resist- 
ances, will protect 
the operator from 
injury in the case 
of slight falls, 
which heretofore 
have resulted alto- 
gether too often in 
serious accidents. 

The _ probable 
low costs of the 
aeroplanes of the 
future, especially 
in the smaller 
sizes, will be an- 
other great factor in bringing them 
into general use. Particularly is this 
the case with respect to the motor, and 


Side View of the New Antoinette Monoplane. The Remarkable Feature of This Machine is the \ eee snend 
Elimination of All Exposed Stay Wires and the Covering-In of All Elements in the Structur 
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the prospect of development from the 
- light and expensive engines of present 
preference to less powerful but more 
reliable motors in the future is certain 
to be accompanied by decreases in 
cost, as has been already suggested. 
The rest of the machine will be cheaply 
built of wood, wire, and fabric, with 
parts and fittings probably manufac- 
tured cheaply in quantity, so it seems 
certain that the cost of the future aero- 
‘plane will average lower than that of 
any other power-driven vehicle. 

The costs of maintenance and opera- 
tion are certain to be similarly low, the 
low power involving only a small con- 
sumption of fuel and lubricants, while 
the absence of any element in con- 
. stant destructive contact with a road- 
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way, of course, dismisses such prob=a 


lems as are connected with tires ands 4 me 


vibration, in land vehicles. 


are likely to be placed will have fore 
their object the carrying of mail andag 
express matter at high speed. 
likely that not until these applications 
have been considerably developed— < 


probably in conjunction with consider-3 
able utilization for military purposes ¥ ‘ 


and possibly a wide exploitation as a: 
new and interesting means of adver--@ 
tising—will passengers commence to 


be carried with the safety and relia-am 


bility that sooner or later must come,3@ 
as the aeroplane. emerges from 
mists of doubt into the realms of thes 
practical. - 


ONLY ELEPHANT SHREWS IN 


CAPTIVITY 


Three rodents of a remarkable spe- 
cies, known as elephant shrews, have 
recently arrived in London from 
South Africa and are at present con- 


sidered to be the most valuable ani- 


_ mals in the Zoological Garden of that 

' city, as it is claimed that this is the 
first time they have ever been seen in 
captivity. 

As the name implies, they have a 
curious and mobile’ elephant-like 
trunk protruding from their snouts. 
The hind legs, on which they hop 
about with great speed, are exceed- 
ingly long and suggest those of a kan- 


One cf the Valuable Elephant Shrews Imported from 
South Africa for the London Zoo 


MACHINERY NOW MAKES ST. & 
VALENTINE FAMOUS 


The recent introduction of machin 
ery and mechanical appliances has@ 
done much to revolutionize the meth=# 
ods employed in the manufacture o 

valentines, but this industry still off 
fers a promising field for the inventor;@ 
as in many of its processes no substi-4 
tute has thus far been found for hand-<@ 
work. There are some seven or eight#™ 
main operations in the manufacture of % 
valentines of the fancy type, as dis- 
tinguished from the comic, which lat—§ 
ter are made by ordinary lithographic 
methods. 

First of all comes the designing o 
preparation of the preliminary sketch, 
which is usually done by pasting to—a 
gether details created individually.% 


This design is then sent to the “re- a : 
producing room.” The third step em- 


braces such printing operations as 3 
may be necessary, and the cutting and 
pressing of the paper and cardboard: 
into fancy forms. Then comes _ the 
punching of the seals, medallions, dies, 
heart-shaped designs, and other de- 


tails, that go to make up a modern -g 


valentine. 


With all the component parts thus 4 4 


completed, the “mounting” and “as- 
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Pasting Together Parts of the Original Moécel 


sembling” of these fragile novelties re- 
main to be done. These operations in- 
volve delicate handwork with paste 
brush, ribbon and silk cord. Finally 
the souvenirs for the holiday are 
packed in individual pasteboard boxes 
or mounted on display cards. 
Probably the most interesting of 
all the mechanical aids that have re- 
cently been devised to save time and 
labor in valentine manufacture is the 
so-called “lace machine” which auto- 
matically cuts the intricate lace-paper 


Mounting Modern Valentines of the Fancy Variety” 
designs that play so prominent a part 
in the article. Two sheets of lace paper 
are cut at each operation, and a skilled 
operative will stamp out as many as 
five hundred sheets of the filmy mate- 
rial in a day. Big printing presses are 
also being introduced in valentine 
manufacture. One factory, which oc- 
cupies 100,900 sq. ft. of floor space and 
employs 300 persons, uses presses that 
print 64 valentines at each impression 
and its yearly consumption of paper 
amounts to some 50 carloads. 


Stamping or oie Out Seals for Ornamental 
alentines 


The “ Lace-Parer: Machine” Which Cuts the Delicate 
Paper igns 
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probably not exceeding from one- 
fiftieth to one one-hundredth of the 
weight of the machine, with corre- 
sponding reduction in the power re- 
quired. 

This improvement in efficiency un- 
dpubtedly will come in conjunction 
with a great increase, rather than de- 
srease, in speed. With motors and ma- 
terials now available, and with no 
further improvement in these elements, 
it is reasonably to be expected that the 
aeroplane of the next few years will 
develop capacities for speed far in ex- 
cess of the fastest going now obtained 
by any type of vehicle. Moreover, the 
average speeds of aeroplanes will be 
the same as their maximum speeds, be- 
“ause, as in the case of water vehicles, 
nit unlike land vehicles, the course is 
always uniform. 

Greater reliability and much lower 
osts will be another result of improv- 
ng the aeroplane to the point where it 

ill fly with much less power than is 
fiow demanded. Cheap, and—for their 
power—comparatively heavy motors 
can be used, and there is the lesson of 
the automobile to prove conclusively 
that such motors can be manufactured 
in quantity for very low costs, without 
sacrifice of durability and reliability. 

The radius of action, of distance 
lown without landing, will be tremen- 
‘ously affected by the reduction in 
ower required. Assume, for example, 

that a 10-hp. motor proves sufficient 
to keep a 1,000-Ib. machine in flight. 
Such a motor, of first-class automobile 
quality, will be made to run on 6 Ib. 
of gasoline an hour. With 300 lb. of 
gasoline, less than many present ma- 
chines carry, the capacity for main- 
tained flight is 50 hours—4,000 miles, 
if the average speed of the machine of 
the immediate future be assumed as the 
present maximum—about 80 miles an 
hour. 

Such radius of action and speed can- 
not fail to introduce, among other 
things—especially when there is taken 
into account the improved reliability— 
transoceanic flight of astonishing pos- 

Bemsibilities, across the narrowest part of 
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the Atlantic Ocean, for example, in not 
to exceed 20 or 22 hours. 

With any sort of development of the 
present successful hydro-aeroplanes, 
starting from and landing upon water 
areas, except in the most stormy 
weather, will be thoroughly simple, in 
addition to which there is the further 
likelihood that boat patrols will addi- 
tionally safeguard the first lines of 
transaquatic aeroplane travel. 

It is probable that aeroplane flight 
overland will always require the spe- 
cially prepared landing and _ starting 
areas, so the most progress that can be 
hoped for in this direction will be the 
use of smaller and smaller areas, as the 
quick-starting and climbing abilities of 
machines become improved. 

The strength and stability of the 
machine of the future, these being the 
factors that make for safety, are im- 
portant considerations. 

The most obvious prospect in this 
direction seems to be an impending 
change from the present type of thin 
and flimsy wings to much thicker and - 
stronger wings, allowing internal brac- 
ing of a sort to confer much more 
strength than is now generally avail- 
able. While a little time may elapse 
after the present writing, before this 
will be proved to the satisfaction of 
the generality of those interested in 
flight problems, the writer will state 
here, on the authority of thoroughly 
reliable information, that this impend- 
ing thickening of wings will not be at- 
tended with any detrimental conditions 
involving the forward resistances, but 
will be shown to possess aerodynamic 
advantages as positive as its structural 
advantages. 

In the matter of stability, it is pretty 
well established that the way to keep 
an aeroplane right side up is not to 
provide it with hand or mechanically 
actuated balancing devices, but to 
build it so that even if upset, it will 
possess a parachute-like action tending 
to right it. Again speaking in general 
terms, it can be said that a large verti- 
cal fin at the rear, by exerting a sort 
of weather-vane effect can be depended 
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The New Antoinette Monoplane Suggestive of What Many Engineers Believe to be the Coming Type. The 
Span is Over 52 Ft., and the Machine Weighs 2,500 Lb. It is the Largest and Heaviest Successful Aeroplane 


upon always to convert any tendency and dangerous seating arrangements 
to sidewise upsetting or slipping in an must disappear in favor of inclosed 
aeroplane into a housings, which, 
nose dive, which beside eliminating 
in turn will be- forward resist- 
come quickly con- ances, will protect 
verted into flat the operator from 
gliding if the tail injury in the case 
surface is at the of slight falls, 
proper angle— which heretofore 
slightly negative have resulted alto- 
to the front sur- gether too often in 
face. serious accidents. 

The quality of The _ probable 
the passenger ac- low costs of the 
commo dations aeroplanes of the 
that will be pro- future, especially 
vided in machines Even the Wheels are Inclosed as Much as Possible jn the smaller 

in the New Antoinette A 

of the future is sizes, will be an- 
another subject about which there may other great factor in bringing them 
be room for argument, but it seems at into general use. Particularly is this 
least obvious that present unprotected the case with respect to the motor, and 


Side View of the New Antoinette Monoplane. The Remarkable Feature of This Machine is the Complete 
Elimination of All Exposed Stay Wires and the Covering-In of All Elements in the Structure 
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the piospect of development from the 
light and expensive engines of present 
preference to less powerful but more 
reliable motors in the future is certain 
to be accompanied by decreases in 
cost, as has been already suggested. 
The rest of the machine will be cheaply 
built of wood, wire, and fabric, with 
parts and fittings probably manufac- 
tured cheaply in quantity, so it seems 
certain that the cost of the future aero- 
plane will average lower than that of 
any other power-driven vehicle. 

The costs of maintenance and opera- 
tion are certain to be similarly low, the 
low power involving only a small con- 
sumption of fuel and lubricants, while 
the absence of any element in con- 
stant destructive contact with a road- 


ONLY ELEPHANT SHREWS IN 
CAPTIVITY 


Three rodents of a remarkable spe- 
cies, known as elephant shrews, have 
recently arrived in London from 
South Africa and are at present con- 
sidered to be the most valuable ani- 
mals in the Zoological Garden of that 
city, as it is claimed that this is the 
first time they have ever been seen in 
captivity. 

As the name implies, they have a 
curious and mobile elephant-like 
trunk protruding from their snouts. 
The hind legs, on which they hop 
about with great speed, are exceed- 
ingly long and suggest those of a kan- 
garoo, 


One of the Valuable Elephant Shrews Imported from 
South Africa for the London Zoo 
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way, of course, dismisses such prob- 
lems as are connected with tires and 
vibration, in land vehicles. 

The first uses to which aeroplanes 
are likely to be placed will have for 
their object the carrying of mail and 
express matter at high speed. It is 
likely that not until these applications 
have been considerably developed— 
probably in conjunction with consider- 
able utilization for military purposes 
and possibly a wide exploitation as a 
new and interesting means of adver- 
tising—will passengers commence to 
be carried with the safety and relia- 
bility that sooner or later must come, 
as the aeroplane emerges from the 
mists of doubt into the realms of the 
practical. 


MACHINERY NOW MAKES ST. 
VALENTINE FAMOUS 


The recent introduction of machin- 
ery and mechanical appliances has 
done much to revolutionize the meth- 
ods employed in the manufacture of 
valentines, but this industry still of- 
fers a promising field for the inventor, 
as in many of its processes no substi- 
tute has thus far been found for hand- 
work. There are some seven or eight 
main operations in the manufacture of 
valentines of the fancy type, as dis- 
tinguished from the comic, which lat- 
ter are made by ordinary lithographic 
methods. 

First of all comes the designing or 
preparation of the preliminary sketch, 
which is usually done by pasting to- 
gether details created individually. 
This design is then sent to the “re- 
producing room.” The third step em- 
braces such printing operations as 
may be necessary, and the cutting and 
pressing of the paper and cardboard 
into fancy forms. Then comes the 
punching of the seals, medallions, dies, 
heart-shaped designs, and other de- 
tails, that go to make up a modern 
valentine, 

With all the component parts thus 
completed, the “mounting” and “as- 
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Pasting Together Parts of the Original Model 


sembling” of these fragile novelties re- 
main to be done. These operations in- 
volve delicate handwork with paste 
brush, ribbon and silk cord. Finally 
the souvenirs for the holiday are 
packed in individual pasteboard boxes 
or mounted on display cards. 
Probably the most interesting of 
all the mechanical aids that have re- 
cently been devised to save time and 
labor in valentine manufacture is the 
so-called “lace machine” which auto- 
matically cuts the intricate lace-paper 


Mounting Modern Valentines of the Fancy Variety 


designs that play so prominent a part 
in the article. Two sheets of lace paper 
are cut at each operation, and a skilled 
operative will stamp out as many as 
five hundred sheets of the filmy mate- 
rial in a day. Big printing presses are 
also being introduced in_ valentine 
manufacture. One factory, which oc- 
cupies 100,000 sq. ft. of floor space and 
employs 300 persons, uses presses that 
print 64 valentines at each impression 
and its yearly consumption of paper 
amounts to some 50 carloads. 


Stamping or Cutting Out Seals for Ornamental 
Valentines 


The “ Lace-Paper Machine” Which Cuts the Delicate 
Paper Designs 
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LIGHTHOUSE A MONUMENT TO CHAMPLAIN 


The first memorial lighthouse to be 
erected in the United States is in the 
course of construction on the shore of 
Lake Champlain, and will 


the products of the country. 


of a conventionalized canoe, laden with 
A broad 
flight of granite steps leads from the 


commemorate the deeds of 
the French explorer after 
whom the lake is named. A 
lighthouse now stands at 
Crown Point, New York, 
and the determination to 
make it a memorial of the 
discoverer was reached 
during the course of the 
tercentenary celebration of 
the discovery, in 1909. 
Many plans sug- 
gested but the work was 
not actually commenced 
until within the last few 
months. The plans were 
developed under the joint 
supervision of commission- 
ers representing the states 
of New York and Vermont. 
After considering all the 
suggestions for the memo- 
rial, it was decided to util- 
ize the existing Crown 
Point light station for the 


| 
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purpose, There are several 
memorial lighthouses in 
Europe, but none has so far 
been erected in the United States. The 
old stone lighthouse at Crown Point 
was made the basis of the plan which 
architects were set to work complet- 
ing. The project provides for the re- 
construction of the old light tower in 
monumental form. 

‘The style is that of France of the 
time of Champlain, Eight robust col- 
umns on a high base surround the cen- 
tral shaft and carry a boldly decorated 
entablature; above this is a visitors’ 
gallery, separate from the gallery 
about the light itself, which is carried 
up on the continuation of the stair 
shaft. At the front is a bronze statue 
of Champlain, placed high, so as to be 
above the trees. At one side of him is 


an Indian and on the other a woods- 
man. Just below the group is the prow 


Dillon, McLellan & Beadel, Architects 
The Champlain Memorial Lighthouse in Course of Construction at 
Y 


Crown Point, N. Y. 


landing-wharf up to the circular ter- 
race on which the structure stands, 
with two pyramidal memorial obelisks 
at either side, bearing the arms of New 
York and Vermont. 


MOTORCYCLIST IN ENGLAND 
RIDES 40,000 MILES 


Using a 314-hp. single-cylinder mo- 
torcycle, an English motorcyclist but 
recently completed a 40 weeks’ trip, 
during which he traveled practically 
all the good English and _ Scottish 
roads and covered 40,037 miles, an av- 
erage of 1,000 miles per week. During 
the 40 weeks there were 35 days on 
which he did not ride at all. Part of 
his trip took in the much-attempted 
“around-the-coast ride.” 
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THE SEARCH FOR AMERICAN 
POTASH 


The United States Geological Sut 
vey is issuing another preliminary re- 
port on its potash investigations un- 
der the special appropriation made 
last winter to aid in the search for 
an American supply of potash, Spe- 
cial interest attaches to the statistics 
contained in this report, for they show 
a phenomenal increase in our pur- 
chases of German potash in 1911, Ac- 
cording to the figures compiled by the 
Bureau of Statistics of the Depart- 
ment of Commerce and Labor, the im- 
ports of potash for the fiscal year 
ending June 30, 1911, were valued at 
$14,000,000. From the figures availa- 
ble it seems likely that the imports 
for the calendar year 1911 will reach 
nearly $15,000,000, an increase over 
those of the preceding year of almost 
$3,000,000. 

During the year a geologist of the 
Survey, W. C. Phalen, visited practi- 
cally all the salt plants in the eastern 
part of the United States where there 
seemed any likelihood of obtaining 
information that would lead to discov- 
eries of beds of potash salt. Ordinary 
rock salt may overlie soluble potash 
salts, as well as underlie them. Both 
these conditions, says Mr. Phalen, ex- 
ist at Stassfurt, Germany, where great 
potash fields are located. This report 
treats briefly of the geology of several 
of the salt-producing areas. Samples 
of the brines and waste bitterns, or 
concentrated liquors after the extrac- 
tion of the salt, at some of the salt 
works are being carefully analyzed by 
the Bureau of Soils of the Department 
of Agriculture, working in codperation 
with the Survey. Some of these show 
considerable percentages of potash 
salts, 

In connection with the subject of 
hitterns, a natural highly concentrated 
bittern from northern Ohio seems to 
hold out sufficient promise to warrant 
further attention, 

While the salt-producing industry of 
the United States is important and 
well distributed, little or no attention 
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has been paid heretofore to the possible 
occurrence of potash salts in connec- 
tion with salt. There is a possibility, 
however, that potash deposits may ex- 
ist in the eastern portions of the 
United States as well as in the arid 
region. The German deposits are in 
a region subject to comparatively 
heavy rainfall, the potash beds being, 
however, protected by an overlying 
clay. It should be noted, too, that the 
discovery of the Stassfurt potash beds 
was in the nature of an accident. In 
fact, says Mr. Phalen, the drilling 
which the German government prose- 
cuted for five years was intended for 
the development of the salt industry 
and the drill actually passed through 
a deposit of so-called “Abraumsalze,” 
er refuse salts, consisting largely of 
compounds of potash and magnesium, 
then considered worthless. It is there- 
fore possible, he states, that large pot- 
ash deposits may exist in connection 
with any of the salt mines now being 
operated. 

An important deposit of alunite, 
which has but recently been discov- 
ered near Marysvale, Utah, is now be- 
ing developed with so favorable a 
showing that it promises to afford one 
source of the much desired class of 
materials commonly referred to under 
the term potash, 


HINDU TEMPLE WILL HAVE 
ELECTRIC LIGHTS 


Eminent Hindu pundits have sat in 
Solemn conclave at Calcutta, accord- 
ing to the Electrical Engineer, to de- 
termine whether the sanctity of the 
famous Temple of Kali would be sul- 
lied by the introduction therein of 
electric lights. After numerous ses- 
sions, during which the question was 
debated from every point of view with 
scholarly thoroughness, they decided 
that nothing in the installation would 
have a contaminating influence. So 
Kali-Ma, the oldest and most potent 
of goddesses in the Hindu Pantheon, 
will have the mysterious twilight in 
which she has dwelt for centuries dis- 
sipated by metal-filament lamps. 
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THE GLORY OF THE MIDWINTER SKIES 
By PROF. FOREST RAY MOULTON 


** Heaven's ebon vault 
Studded with stars unutterably bright, 
Through which the moon's unciouded grandeur rolls, 
Seems like a canopy which love has spread 
Ta curtain her sleeping world."’ 


At no other time in the year do such 
splendid constellations circle nightly 


across the heav- 


ens as mid- 
winter. The lat- 
ter part of Janu- A 


ary and the first N 
part of February NA 
is a season of the 
year when condi- 
tions espe- 
cially favorable 
for star gazing. 
The most con- 
spicuous, and for 
mankind the most 
important, object 
in the sky is the 
sun. Although it 
is yet midwinter, 
with no appreci- 
able weather in- 


marked E, S, 


dications of approaching spring, nev- 
ertheless it is noticeable that the sun 


rises a little earlier in the 
morning and sets a little later 
in the evening than it did a 
few weeks ago; and a little 
careful observation shows 
that it is somewhat higher 
above the horizon at noon 
than it was during the latter 
part of December. It was 
farthest south on Dec. 22nd 
when, as seen from the lati- 
tude of Chicago, it was only 
24 deg. and 43 min. above the 
horizon at noon, On Jan. 31st 
its altitude at noon will be 
nearly 30 deg. and 30 min., 
and on June 21st, 71 deg. and 
37 min, 

In the winter, at noon, the 
sun’s rays fall on the earth 
very slantingly, and in sum- 
mer much more nearly per- 
pendicularly. The sun’s rays 
in winter are so oblique and 
are spread out so much that 


THE PATHS OF THE SUN 


The apparent path ofthe sun across the sky on Decem- 
ber 2ist is shown in the figure by the curve Ri N: Si, 
and on January 3ist by the curve ReNzSz. The points 
. and N, are the east, south, west, and 
north points. On March 2ist, the sun will rise at E, cross 
the meridian at No at noon, and set at W. The sun will 
be farthest north on June 21st, when it will rise at Rs, 
be at Nz at noon, and set at Ss. 


Photographs of the 
planet Mars made by 
Professor E.E. Barnard 
at the Yerkes Obser- 
vatory with the great 
telescope. They show 
a small polar cap and 
numerous markings on 
its surface. 


POLE of SKY 


— SHELLEY 


they are only 44/100 as effective as 
they are in summer, This fact and the 


shorter days in 
the winter fully 
account for the 
lower _tempera- 
tures at this time 
of the year. 

\ The earth is not 
\ the only world 
warmed and 
lighted by the 
sun, If, during 
the latter part of 
January and the 
first part of Feb- 
ruary, one looks 
out into the south- 
ern heavens about 
two-thirds of the 
way from the hori- 
zon to the zenith, 


\ 


at 7:30 P. M., he will see shining in 
the sky a brilliant red star which is the 


planet Mars. If this body be 
watched carefully for a few 
nights, it will be seen that it 
is moving slowly eastward 
and a little northward among 
the other stars. The ancients 
called it a “planet” or wan- 
derer because of this motion, 
and before a year has passed 
it will have moved from this 
part of the sky so that next 
year it will not be visible in 
the vicinity of the same stars. 

The distance from the sun 
to Mars is about one and a 
half times that from the sun 
to the earth, or 141,000,000 
miles, Because of its greater 
distance from the sun, its 
year is longer than that of the 
earth, being about 23 of our 
months. Its day is 37 min- 
utes longer than our own. 
Mars is a Small world com- 
pared to the earth, having a 
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diameter only half as great, or a little 
over 4,000 miles. It has a very thin at- 
mosphere and very little water. One 
of the most remarkable things about 
it is that the 
planet seems to 
be warmer than 
the earth in spite 
of the fact that, 
because of its 
greater distance 
from the sun, it 
receives less than 
half as much light 
and heat as the 
earth does. Dur- 
ing the winter of 
its southern hem- 
isphere, a white 
cap which has 
every appearance 
of being snow, 
forms over its 
south pole; but as spring approaches, 
this white mantle begins to shrink, 
and in summer it nearly, or quite, dis- 
appears. y 

The planet Mars is so far from us 


A small-scale photograph of the constellation Orion, 
showing the way it looks in the southern sky in the early 
evenings of January and February. The stars are suns 
averaging a million times as large as the earth, but so 
far away that hundreds of years are required for their 
light to come to us. 


The planet Saturn as observed by Professor Barnard 
through the great telescope of the Yerkes Observatory- 
It is more than 700 times as big as the earth, but so light 
it would float on water if a pond could be found big 
enough to carry it. If it were thrown on an ocean of 
water a million miles across, it would float like a cork. 


POPULAR MECHANICS 


that it is impossible to see, even with 
our largest telescopes, details on its 
surface small enough to determine 
whether it is inhabited, or indeed is 
habitable, or not. 
There is nothing 
improbable in the 
hypothesis that 
life exists on 
some of the other 
worlds, though if 
it does, it is prob- 
ably much differ- 
ent from that on 
the earth. 

Southwest of 
Mars, about 10 or 
15 deg., is a 
bright yellowish 
object which is 
the planet Saturn. 
Compared to the 
earth, this is a 
giant world whose volume is more 
than 700 times that of our little planet. 
Its density however is very low, be- 
ing only one-seventh of that of the 
earth. 


The Great Orion Nebula photographed by Ritchey at 
the Yerkes Observatory. An enormous mass of rolling 
world-stuff out of which suns and worlds, and some- 
times men, develop in the immense ages required for 
the cusmic changes. It would probably take 10 or 
more years for light to traverse the Nebula. 
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THE PLEIADES OR 


About as seen with the unaided eye. Persons whose 
eyes are exceptional can see 10 or 11 of these stars; those 
whose eyes are normal can see seven; and those whose 
eyes are defective can see only six, or even fewer. They 
were of great interest to the ient astr s. 


The other conspicuous planets in 
January and February this year are 
Venus and Jupiter, which are visible 
in the east just before dawn. But 
more remarkable than any of the plan- 
ets, or than all of them put together, 
are the stars which are visible in the 
winter sky, every year the same. At 
no other time of the year do such 
splendid constellations circle nightly 
across the heavens. In January and 
February a little to the east of the 
south point and about half-way up 
from the horizon to the zenith, are the 
glorious stars which constitute the 
constellation Orion. 

‘Perhaps more wonderful than the 
stars themselves is the Great Orion 
Nebula which is the central one of the 
group of three which constitute the 
Sword of Orion, With a telescope it 
can be seen that the central star is 
somewhat fuzzy, and this indeed is 
evident to one having good eyes. 

Almost directly north of the planet 
Mars will be seen the group of small 
stars which are often known as the 
Little Dipper. They are the Pleiades. 

Instead of being small jewels on a 


LITTLE DIPPER 

A large-scale photograph of the central part of the 
Pleiades showing the nebulous matter which has not 
yet been entirely drawn into those enormous suns. They 
are seen to be vast suns with hazy nebulous masses 
reaching out from one almost to another. 


crystalline sphere, as the ancients sup- 
posed, the Pleiades are found to be 
giant suns which are from two to three 
hundred times as great as our own. 
The light with which the picture here 
reproduced was obtained started from 
those distant stars about 300 years 
ago, or 250 years before the invention 
of photography. In fact, these stars 
are always seen as they were about 
300 years before we look at them. 
They may have changed during this 
time, but the variations they may have 
undergone are extremely small be- 
cause such great masses evolve so very 
slowly. It is certain that they do not 
now look sensibly different from the 
way they appeared when the Pharaohs 
were building the pyramids in Egypt. 

Those who look up into the clear sky 
and gaze for a moment on the Little 
Dipper should not only test their eyes 
by determining how many of its stars 
they can see, but should also remember 
that these tiny luminous points are 
blazing suns so far apart that it takes 
light more than a year to go from one 
to another, and three centuries to 
come to the earth, 
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RESULT OF THE “MAINE” 


INVESTIGATION 


By DUDLEY HARMON 


The strip of curved steel plate shown 
in the accompanying photographs is 
the key to the mystery of the destruc- 
tion of the U. S. battleship “Maine” 
in Havana Harbor which brought on 
the Spanish-American War. The 
“Maine” mystery is a mystery no 
longer, as the board of naval experts, 
headed by Rear Admiral Charles E. 
Vreeland, saw this strip of metal ex- 
posed to view after nearly 14 years 
under the water. 

The board reported unanimously as 
follows: 

“The board finds that the injuries to 
the bottom of the ‘Maine’ were caused 
by the explosion of a charge of a low 
form of explosive, exterior to the ship, 
between frames 28 and 31, strake B, 
port side. This resulted in igniting 
and exploding the contents of the 6-in. 
reserve magazine, said contents in- 
cluding a large quantity of black 
powder. The more or less complete 
explosion of the remaining magazines 
forward followed. The magazine ex- 
plosions resulted in the destruction of 
the vessel.” 

As shown in the photographs, this 
strip of half-inch steel, 100 sq. ft. in 
area, is a portion of the bottom plating 
of the ship, and has been blown inward 
and upward. It has been forced out of 
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SECTION OF KEEL BLOW! 
UPWARD TO WiTHin 16 INCHES OF WATER-LEVEL 


The Cross Shows about Where the Explosion Which 
Destroyed the “Maine” Occurred 
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its proper position, and curled up, 
much as one would bring one’s hand 
up to the shoulder. Nothing but a 


great force applied externally could 
have produced this result. If, as many, 
including the Spaniards, held, the 
“Maine” was destroyed by an internal 
explosion only, this bottom plate would 
have been forced down and outward. 
When the board discovered this curled 
strip, and had identified it, it became 
an established fact in their minds that 
the “Maine” was blown up by a mine, 
the explosion of which caused the de- 
struction of the vessel, through the 
ignition of the magazines. 

With the identification of the strip 
as a bottom plate, between frames 28 
and 31 (the numbers appear in the 
photograph) the position of the mine 
was fixed as under the bottom, a little 
to port, and between the frames named. 

The conclusion of the board that a 
low form of explosive was used means 
that a mine, not a torpedo, was the in- 
strument used. A torpedo always con- 
tains a high-power explosive, such as 
nitroglycerin or similar compound. 
Black powder, a low explosive, is used 
on the other hand, in mines. That a 
low explosive was used the board con- 
cluded from the nature of the sides of 
the gash, where this strip was blown 
inward. Had it been a high explosive, 
the bottom would have been punctured 
neatly, instead of being torn. The dif- 
ference is the same as, that in the case 
of a rifle bullet penetrating a pane of 
glass, making a clean-cut hole, and an 
apple hurled by a boy at the same piece 
of glass, which would result in a 
jagged, irregular gash, or rupture. 
The strip shown was torn off at the 
seam, as shown by the row of rivet 
holes along the edge. 

What is supposed to have happened, 
and as shown by the cleverly devised 
models made by Naval Constructor 
Ferguson, is this: 

The mine exploded, tearing a gash 
in the bottom of the vessel. This gash 
penetrated through the inner bottom, 


—— ! 


KEY TO THE “MAINE” MYSTERY 
Showing strip of bottom plating forced upward and inward, proving force was applied underneath vessel, 
externalto it. White cross lines show positions of frames beforeexplosion. Longitudinal white line shows where 
longitudinal inside brace or backing, torn away by upward force of explosion, ought to be. Rivet holes in torn 
strip were matching those shown in lower right-hand corner before explosion. 


ANOTHER VIEW OF CURLED PLATE WHICH FORMED “MAINE” KEY 


Note curved sides and the curl of long strip, proving that a mine, filled with black powder, was used, rather 
than a torpedo containing nitro-glycerine or other high explosive. If high explosive had been used, there would 
have been a puncture instead of a tear. 
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which was the floor of the 6-in. reserve 
magazine, Through the hole thus torn, 
the hot gases from the mine explosion 
entered the magazine, igniting and ex- 
ploding the ammunition. This explo- 
sion, in turn, exploded the other maga- 
zines. The expanding gases from 
these tremendous explosions tore off 
the decks, blew out great strips of 2- 
in, nickel-steel plating, blew off the bow 
intact, and swung it around, knocked 


SEEKING SAFETY BENEATH 
“ARTIFICIAL” PALMS 


Artificial palms would seem as much 
out of place in Tripoli as the carrying 
of coal to Newcastle, but the exigen- 
cies of war have brought forth an 
artificial palm in Tripoli, their 
efforts to protect the buildings they 
had pressed into service as barracks 
from the fire of the Turks and Arabs, 
the Italian military authorities adopted 
the expedient of decorating the towers 


The “Artificial” Palm Devised by Italians to Deceive 
the Arabs 
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the turret so far that it has never been 
found, and toppled the conning tower 
back onto the deck, In other words, 
the forward part of the vessel was com- 
pletely shattered. 

Thus, for the first time, after nearly 
14 years, the story of the “Maine” is 
told, and the world knows that some- 
one, probably never to be identified, 
blew up our battleship, killing more 
than 250 men, and brought on a war. 


of these buildings with huge palm 
leaves so that the enemy, thinking the 
lofty “palms” were actual trees, would 
reserve their fire for places where it 
would do them more service. It is 
understood that protection was also 
afforded sharpshooters placed in 
towers in other parts of the city in the 
same manner, recalling the methods of 
the Spanish in placing skilled riflemen 
in the tops of palm trees in Cuba to 
pick off the officers of the invading 
American forces. 


@ Five airmen died during the month 
of December from injuries received 
during flight. Tod C. Shriver, an 
American, fell at Ponce, Porto Rico, 
Dec. 3, and died within half an hour; 
Hubert Oxley and Robert Weiss, who 
was flying as a passenger with Oxley, 
fell and were fatally injured at Scar- 
borough, Eng., Dec. 6; on Dec. 7 the 
death of Lieut. Paul L. Loder, of the 
French aviation corps, was reported, 
the officer having received fatal in- 
juries in a fall at Saint Cyr on May 6, 
and Dec. 13 Lieut. Charles Lantheaume 
of the French army, fell at the French 
military aviation camp at Etampes. 


Cllarry N. Atwater established a new 
record for continuous flight for aero- 
hydroplanes by flying 130 miles from 
lynn, Mass., to Narragansett Bay, 
R. I., Dec. 21. 


(The French military dirigible “Adju- 
tant” has set a new altitude record for 
craft of its class by rising to a height of 
7,050 ft. 
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PANAMA CANAL ELECTRIC TOWING LOCOMOTIVES 


‘The vessels using the Panama Canal 
will be towed through the Gatun, 
Miraflores, aud Pedro Miguel locks by 
electric towing locomotives of special 
design, svecifications for which have 


basin or forebay of the locks, and four 
hawsers will be attached, two forward 
and two astern. Four locomotives, 
two on a side, forward and astern, will 
take these hawsers, and while the two 


Showing How Ships will be Towed through the Locks of the Panama Canal. 


The Central Rail Shown in the 


Illustration is the Rack Rail, and the Power Rail is Located at One Side of the Track in an Open Conduit 


been forwarded to Washington. Bids 
will be asked for 40 of these locomo- 
tives. 

Ships will be towed through the 
locks at a speed of two miles an hour, 
four locomotives being required for 
each ship. According to the plans, a 
ship will come to a full stop in the 


forward locomotives tow the vessel 
through the locks, the rear locomo- 
tives, drawn along by the hawsers to 
which they are attached, will hold it 
steady and prevent it from bumping 
against the canal walls. 

There will be two systems of track 
on each side of the locks, one for tow- 
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ing, and the other for the return of the 
locomotives. The towing track will be 
provided with a rack throughout its 
entire length, and the locomotives, 
while towing, will be operated as rack 
locomotives. They will be operated on 
the return tracks as simple friction 
locomotives. The operation as rack 
locomotives will be at a speed of two 
miles an hour. The rack pinions, to 
which motion is communicated by a 
system of gears in which there are no 
clutches, are of quill construction and 
are mounted on the back axle ot each 
of the two sets of trucks. 

The central portion of each locomo- 


RECEPTION OF KING GEORGE IN 
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tive carries the windlass to which the 
hawser is attached, and a traction 
motor with control apparatus is 
mounted above each truck. Two op- 
erating cabs are provided, one at each 
end, and the locomotive may be oper- 
ated from either. The power rail will 
be located at one side of the xrack in 
an open conduit. 


The submarine “Salmon” of the U. S. 
Navy has established a record for 
deep diving, having been submerged 
to a depth of 144 ft., and remaining 
there for 20 minutes, 


INDIA AN IMPRESSIVE SPECTACLE 


> 
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Scarcely less impressive than 
the gorgeous spectacle of his formal 
assumption of the government of the 
empire was the reception accorded 
George V on his arrival and debarkation in India. 
An elaborate reception was tendered him by the 
Indian officials and the princes of the western por- 
tion of India, the display of troops and the cere- 
monial being only second in importance to the 
Durbar itself. An immense amphitheater was 


constructed on a wide stretch of 
open beach and here their majes- 
ties were officially greeted by the 


viceroy and representatives of their 
oversea subjects. The crown illustrated here- 
with was specially made for the king’s use at 
the Durbar. It contains over 6,170 diamonds 
and many Indian emeralds of extraordinary 
fineness and beauty, one of them weighing 
34 carats. 
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THE train in which | was riding the other day was delayed by a block 
signal. We stopped in a freight yard and the view from my window was 
quite uninviting, with long rows of dingy box cars, many of which were battered 
and needed painting. The surroundings were anything but 
Fidelity promising as objects for study. Snow which had fallen the 
in night before had partly melted, and directly opposite the 
Small | window was a pond of the liquid slush, about the length of a 
Things freight car, and six feet wide. One set of trucks of a box 
car came opposite the middle of the big puddle, and could 
only be reached by wading. Presently a figure came down 
the track carrying a can of oil and a bucket of waste. It was the car oiler. 
He was poorly dressed, his shoes had burst open at the sides, and—-well, he 
scarcely answered to the picture we paint of the stuff from which heroes are 
made. As he advanced, each axle box was opened and oil or waste put in 
as required. What would he do with the box at the middle of the pond? He 
came to the water, hesitated only an instant, and then waded in, the icy liquid 
coming up to his shoe tops, for it was deep. The box was opened; it required 
little attention, only a few drops of oil, and then he passed on to the next. He 
might have taken a chance on that one single box; the probabilities were all 
in favor of the car going through to the next division station without causing 
any delay or damage. On the other hand, the box might as likely have been 
dry, and when the train had traveled ten or twenty miles have gone hot, 
compelling a stop not on schedule, at a place where another train following 
expected a clear track, and a wreck been the result. 

The semaphore drops, our train gets under way, and the last glimpse of 
our unknown, faithful worker reveals him diligently packing waste around the 
axle of a coal car; but his graphic demonstration of faithfulness in small things 
was very satisfying, and worth taking home. 


AS we approach the opening of the Panama Canal, we are forcibly reminded 

of our utter lack of a merchant marine. Half a century and more ago, 
nearly 50 per cent of our foreign trade was carried in ships flying the American 
flag. In 1910 this had dwindled to only 8 per cent. 

Of the 92 per cent, the greater part is shipped in vessels 
belonging to England and Germany. A war, therefore, between 
those two nations—an event for which we on this side can 
see no necessity, but of which the newspapers of those coun- 
tries persist in talking would mean that most all our exports 
afloat would immediately become contraband. The English 
would capture and seize as many German merchantmen as possible, and the 
Germans would do the same to vessels flying the English flag. As no insurance 
could be had, or only at prohibitive rates, the result would be an immediate 
shutting down on our export trade. The merchantmen of neutral nations 
would naturally then become our carriers to a larger extent than at present, 
and, loaded with our exports clearing for other countries than those at war, 
would doubtless be immune, though always subject to the annoyance of being 
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stopped and searched. Under most favorable conditions, however, it will 
readily be seen to what extent we should be the losers. 

Already our manufacturers are seeking export trade, and in the next ten 
years this branch of business is going to enlist the services of our brightest 
captains of industry. We have much to learn—foreign languages, foreign 
requirements, and foreign methods of doing business. That the American 
young business man will enter his new work with the same impetuous, unspar- 
ing and confident spirit with which he has solved other new and difficult 
problems, there is no doubt. But in it all he will meet with a great handicap, 
unless there can be a revival of our merchant marine. And to this end we 
are all vitally interested, the farmer, the country merchant, the banker, the 
manufacturer. None but would share in the upbuilding of our exports; hence 
the individual citizen at large, even though a thousand miles from salt water, 
has a positive, personal interest in a revived American shipping. 


"THE speed limit of congested street traffic is practically that of the slowest 

moving units of that traffic. If a motor car or truck cannot pass a horse- 
drawn load, the power vehicle must creep along at the snail's pace of the 
a heavily loaded wagon. In many cities this condition has 
| been greatly improved by requiring the horse-drawn traffic to 


Revising | travel nearest the curb, leaving the motor vehicles in the 
| Street middle of the street. This provides two currents, one faster 
| Traffic than the other, but moving in the same direction, on each 


half of the street. Even this arrangement has become 
unsatisfactory, for electric passenger vehicles, moving little if 
any faster than the freight vehicles, take the middle route and hold back the 
gasoline passenger cars. One electric frequently retards several faster cars 
for one or more blocks. In fact, whether intentionally or otherwise, the 
average driver of an electric vehicle has very little regard for others, and 
unnecessarily occupies the street in such a way that those following cannot 
pass safely to either the right or left of it. Unless more consideration is 
shown, the inevitable result sooner or later will be ordinances in our larger 
cities compelling electrics to join the slow-moving current next the curb. This 
principle already is established by making ita misdemeanor for other vehicles 
to impede street cars by driving on the track at a speed slower than that of 
the car. Drivers of electrics assuredly can promote their own interests by 
exercising consideration for the rights of the very large majority. 


Wren Knights of old sallied forth in quest of adventure, which was the 

polite knightly phraseology for a fight, the fame of their arms and 
courage traveled before them and their battles were already half won. Quite 
as impressive, and vastly more productive of good results, 
has been the unique crusade for good health which has been 


The undertaken by the Chief of the Board of Health of Louisiana. 
Health This modern valiant had his men at arms, and while they did 
Train not forget their pikes and axes, they were also armed with 


the majesty of the law, and a full complement of all the latest 
disease preventives. The brave cavalcade traveled not on 


gaily caparisoned horses, but in a special railroad train, and their coming was 
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heralded not with trumpets, but by big headlines in the daily and weekly press. 
On arrival at a town, the siege was immediately begun. Up one street and 
down another went the determined officers of the law to whom all offenders 
looked alike. There were no favored friends, or neighbors or relatives. 
Unsanitary alleys and gutters and pestilence-breeding houses were disinfected ; 
samples of drinking water were taken to the laboratory in the special train 
where a corps of experts made analyses then and there. Buildings unfit for 
habitation were attacked with the pikes and axes and tumbled to the ground 
and burned. Such a thorough overhauling and cleaning up was never known 
before, excepting possibly the work of the sanitary division of the Army when 
we went into Cuba, Panama and Manila. Not that the conditions in Louisiana 
were so much worse than in many other states, but the need existed there, just 
as it now exists in every other state to a greater or less degree. So vigorous 
and aggressive was the attack, that the citizens ceased to remonstrate, and 
after the crusade had been out one week, caught the spirit of the reform and 
generally entered into the work with ardor. At night, illustrated lectures, 
delivered in terms that everybody could understand, educated the population 
on the value and necessity of municipal cleanliness. People were made to 
comprehend the financial profit alone of good air, good water and clean homes. 
A state-wide enthusiasm was aroused and never in its history was the State 
from border to border in such a health-producing condition as today. 

What has been done in Louisiana can be duplicated in every other state 
and in every village, town and city in the land. But to do it there must be 
the same fearless, sane and practical work by the health officer on whom the 
responsibility rests, that was inspired by Dr. Oscar Dowling, the president of 
the State Board of Health of Louisiana. 


"THE recent attempt by a man with a colonial name to prove that Washington 

was a poor general and won only because his opponent was even less able, 

will fail. Indeed, it is doubtful whether we in these days of modern resources 

and military equipment can really appreciate the handicaps 

under which the fight for freedom was made. The effort to 

The .. | get before the limelight by attacking notable characters of 

Generalship history is not even new, as instanced in the persistent argu- 

ments to prove in one case that Napoleon was a myth, and 

in another that not he but his faithful double was sent to 
St. Helena. 

One of the highest tributes to the military genius of Washington is the 
fact that the traveler may go from one end of England to the other, visit its 
private and public galleries, and collections of portraits of the military men of 
the world, but nowhere will he find a picture of Washington. Other Americans 
distinguished in matters of state, laws, medicine and invention are not wanting 
—but no George Washingtons! 

The name of Washington for more than a century has been of all others 
an inspiration alike to the youth native born and the boy brought here from 
other shores. To lessen this ideal would be an irreparable loss. 

Ultimate success, not incidental losses or victories, constitutes the real 
measure of accomplishment, and by this standard Washington is and should 
be judged. 


H. H. WINDSOR 
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Sectional View of the Cross Mountain Mine, Showing How the Explosion Occurred. 


THE TENNESSEE MINE 
DISASTER 


With one exception the most appal- 
ling mine disaster ever experienced in 
Tennessee occurred in the Cross 
Mountain mine at Briceville, on the 
morning of December 9th,.when 84 
miners and helpers met death as the 
result of a terrible “dust” explosion. 

Of the 89 men at work in the mine 
at the time of the explosion only five 
were rescued alive. These men brat- 
ticed themselves in a room on a cross- 
entry and were found by government 
mine-rescue men more than 63 hours 
after the explosion. 

Although it is agreed by the govern- 
ment mine experts and others that the 
explosion was due to the ignition of 
coal dust, just what ignited it has not 
been determined as yet. By some it is 
held that the explosion resulted when 
an open lamp came in contact with a 
“pocket” or “feeder” of gas in the 
mine, while others are of the opinion 
that it was due to a “flareback” or 
“windy” shot. What is known as a 
“windy” shot results when the charge 
of blasting powder is too heavy, and 
instead of tearing down the coal into 
which the hole has been drilled, drives 
the tamping out of the hole, the force 
and flames of the charge coming up- 
ward. 

The exact location of the explosion 
has not been determined either, but it 
is very generally agreed that it origi- 
nated on left cross entry No. 23, where 
the force was greatest. In this entry 
a trip of loaded coal cars and a 3-ton 
motor were rendered a mass of shape- 
less wreckage, while at the opening 
into the main entry one of the 20-lb. 
rails of the main car track was cut 
cleanly in two by some flying object. 

The air in the Cross Mountain mine 
was considered exceptionally pure, and 
it was also unusually free from gas, 
but dust had always been prevalent 
in the mine, it is said, and in some 
places had accumulated to a depth of 
several inches. Therefore many ex- 
pert miners and others had expressed 
fear of a “dust” explosion, 
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Tipple House of the Cross Mountain Mine, Coffins for Dead Miners in Foreground, and Government 
Mine- Rescue Cars on the Right 


The Cross Mountain is a shift mine, 
and all of the entries are on the same 
level. The main entry is driven into 
the mountain near its base horizon- 
tally, and extends straight inward a 
distance of 9,000 ft. The main entry, 
which is also the air intake and the 
main haul-way is 15 ft. wide and 6 ft. 
high. The cross entries, which have 
been cut off from the main at right 
angles, at intervals of 300 and 350 ft., 


Old Entrance to Mine, Where a Large Temporary 
Fan was Installed to Force Air into Workings 


are 5 it. in height and 10 ft. in width. 
The “rooms” off the cross entries, 
from which the coal is taken, are 40 ft. 
in width, and the same height as the 
depth of the vein of coal, usually from 
2 to 4 ft. The distance between the 
rooms is 60 ft., and the intervening 
substance is called the “pillar” because 
it supports the “roof.” 

Electric cars are operated in the 
main entry and also in most of the 


Main Entrance to the Mine, Showing Track and 
Trolley for Electric Mine Cars Operated in It 
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cross entries, there being only seven 
of the latter, down which the electrics 
are not operated. In these the hauling 
is done by mules. 

The Cross Mountain mine has been 
in operation since 1887, and prior to 
the explosion worked from 150 to 200 
men. The daily output of the mine 
was from 600 to 800 tons. The small 
number of men in the mine is explained 
by a shortage in freight cars and by 
the fact that it occurred on Saturday. 
This mine is located less than three 
miles from the Fraterville mine, where, 
on May 19, 1902, a similar explosion 
caused the death of 185 men, only one 
man having been rescued. 

The mine was electrically lighted, 
but the lighting system, like the cars, 
was wrecked by the force of the ex- 
plosion. 


A SUCCESSFUL AEROPLANE 
WITH FOLDING WINGS 


With wings that fold back over the 
body like those of a gigantic beetle, a 
curious, insect-like appearance is pre- 
sented by the new French aeroplane 
illustrated herewith. Moreover, dif- 
ferentiating it from the host of freak 
folding contrivances that have pre- 
ceded it, the present machine, the 
de Marcgay-Mooney monoplane, is the 
first with folding wings that has ac- 
tually flown, 

As is shown in the illustrations, the 
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principle of construction is simplicity 
itself, each wing being pivoted, at its 
point of attachment to the body, to a 
vertical pillar that, besides constituting 
a hinge, also serves as a mast or strut, 
from which the bracing wires to the 
wings are strung. 

A wheel alongside the driver's seat 
controls the wing positions, and by re- 
volving this wheel the change is 
effected from wings fully spread to the 
closed position over the body. In 
both positions there is provision for 
securely locking the wings in place— 
a point of particular importance in the 
flight position. 

No attempt is made to allow for 
swinging the wings during flight, the 
novel design having for its sole pur- 
pose the more compact stowing of 
wings while the machine is on the 
ground, to facilitate storage, and also 
to allow the vehicle to be run along 
narrow roads or across other than clear 
fields, in search of suitable ascending 
areas, This land travel can be accom- 
plished either by towing, as with a 
horse or automobile, or by the thrust 
of the aeroplane propeller, the latter 
ordinarily permitting it to proceed un- 
der its own power, in the manner of 
the not altogether uncommon “wind 
wagon.” Steering on the ground is 
effected by the wheels of the alighting 
gear, which are made movable, and 
connected up to a steering gear, with 
this particular purpose in view. 


Front View of the Novel French Aeroplane with Folding Planes 
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View of “ Beetle” Monoplane from Rear, with Wings 
Folded Back 


The machine is propelled by a re- 
volving motor, of well-known type, 
and except for its single unique feature 
is quite conventional in design, as is 
sufficiently proved by the fact that it 
has accomplished numbers of success- 
ful flights at the French flying fields. 
The wings, for example, are controlled 
by warping in the usual manner, and 
the tail has much in common with both 
the Nieuport and the “fan-tailed” 
Blériot. The running gear rather sug- 
gests that of the Bréguet, which is 
similarly steerable on the ground, and 
the fuselage is a characteristic four- 
bar, tapered box girder, covered in 
with fabric and providing seating for 
the driver between the wings. 

Though there is no intent on the part 
of the designers to embody this im- 
provement in the present machine, it 
has been often pointed out by differ- 
ent authorities that folding wings of 
the type under discussion undoubtedly 
approximate the means used by the 
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Pilot's Seat, Showing Wheels for Steering in Air and 
on Ground 


birds for varying speed, and that when 
it is discovered how to apply these in 
a practical way, without longitudinal 
shifting of the center of gravity, the 
long-desired variable-speed aeroplane 
will have become a reality. 


STEEL CAR TELESCOPED AND 
TWELVE KILLED 


Steel passenger cars, claimed to be 
telescope-proof, were for the first time 
shown to be otherwise by a rear-end 
collision on the Chicago, Milwaukee & 
St. Paul Railroad at Odessa, Minn., on 
Dec. 18, in which 12 persons were 
killed and a score seriously injured. 

The first section of the train known 
as the “Columbia Flyer,” having a new 
steel sleeper and a steel dining car at 
its rear end, was run into by the sec- 
ond section of the train while the for- 
mer was standing still, barred by a 
block signal. The engine of the second 
section plowed 5 ft. into the sleeper, 
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Rear View of the Steel Sleeper into Which the Locomotive Plowed a Distance of 5 Feet 


but the greatest loss of life was in the 
front end, which was telescoped by the 
dining car ahead, In some manner the 
diner’s floor became elevated slightly 
above that of the sleeper at the impact 
end, and the sleeper was jammed along 
for 25 ft., while the floor of the dining 
car, operating like a gigantic chisel, 
cut away the upper structure. 

The train running as the second sec- 


tion of the flyer, was not a passenger 
but a freight train, being a “silk” 
special, and the speed at which it was 
running is said to have been such that 
nothing, steel or iron, could have re- 
sisted the impact. It is claimed that 
if the sleeper and diner had been wood, 
the death list would have been greater, 
but the fact remains that the steel 
cars were badly shattered. 


Front View of the Sleeper, Showing How It was Telescoped by the Steel Dining Car, Which Carried 
Everything before It 
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The Action of a Pencil of Cathode Rays on a Magnetized Globe, 


Inclosed in a Crookes Tube 


Scientific Experiment to Re- 
produce Polar Lights 


THE NATURE OF THE POLAR LIGHTS 


In spite of the enormous strides of 
science, especially during the last half 
century, in penetrating the secrets of 
nature, the origin and the nature of 
polar lights remain almost as baffling 
a puzzle now as in the ages when the 
phenomenon was regarded more or less 
superstitiously. 

Though it has been long known that 
the periods of maximum frequency of 
the polar lights, both northern and 
southern, tally closely with those of 
the sunspots, science has had noth- 
ing to offer in explanation of why this 
is so. A few years ago, however, 
an arctic expedition succeeded in tak- 
ing spectrographic photographs which 
show a close similarity between the 
spectrum of the aurora borealis and the 
bluish light that surrounds the cathode 
in a tube containing rarefied oxygen 
and nitrogen gas. This discovery, and 
the almost simultaneous discovery by 
a Norwegian scientist of what he called 
“the suction of cathode rays toward a 
magnetic pole,” has led up to a number 
of experiments the results of which 
have given rise and, seemingly, plausi- 
bility to the hypothesis that the lights 
are manifestations of the nature of 
cathode rays. 

Two experiments demonstrating this 


idea are shown in the accompanying 
illustrations. In one a pencil of cath- 
ode rays is submitted to the action of a 
small magnetized globe representing 
the earth, the whole being in a vacuum 
tube. The globe is covered with a film 
of a chemical substance in order to 
render visible the spaces struck by the 
cathode rays, which it does, as shown. 
The magnetic south pole, marked with 
a cross, is turned upward. The other 
illustration shows a similar experiment, 
in which the scientist has reproduced 
the geographic distribution of the polar 
lights. 

As to the source of the cathode rays, 
manifesting themselves as northern 
light, they are believed to be emana- 
tions from the sun, becoming visible 
when they reach the upper rarefied 
strata of the earth’s atmosphere. 


The United States government is ex- 
perimenting with a form of sweater 
to be used in the army to supplement 
the regular uniform, the sweater to be 
worn in place of the coat, under certain 
conditions, 


@Recent reports show that two-thirds 
of the tin used in the world is pro- 


duced in the Malay States, 
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A DERRICK-OPERATED SCOOP 
SHOVEL 

An ordinary revolving-mast derrick, 

equipped with a shovel attachment for 

excavation work, is shown in the ac- 

companying illustration. The shovel 


Shovel-Equipped Derrick Excavating Gravel 


is attached to an arm which is engaged 
with the boom through a steel car- 
riage having four rollers. Between the 
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two side plates of the carriage and 
below the rollers is a cross channel, 
from which is suspended by bolts two 
plates, one above and one below the 
stationary wire cable, which is at- 
tached to the boom at the heel and 
peak. On these plates are cast-iron 
grips for the purpose of holding the 
carriage stationary on the boom while 
the shovel is being forced into the ma- 
terial to be excavated. The weight of 
the boom is allowed to rest on the 
shovel arm while the shovel is cutting 
into its load, then the boom is raised 
slightly, the grip plates pressing 
against the boom cable are released, 
thus freeing the carriage from its sta- 
tionary contact with the boom, and 
the carriage is drawn to the top of the 
boom, where the shovel is automatic- 
ally dumped into a waiting wagon. 

The illustration shows the derrick 
working in a gravel pit, where, it is 
claimed, it takes the place of a steam 
shovel and crew, and two teams. Only 
one man is required to operate the 
shovel. 


A MOUNTAIN ROAD FOR MOTOR CARS ONLY 


Leading from Manitou, Colo., is a 
remarkable private highway for the 
use of automobiles only, a 30-mile 
road which twists and turns among the 
mountains in such a bewildering fash- 
ion that you are likely to meet yourself 
coming back at most any corner. The 
ascent of more than 2,100 ft. is made on 
easy grades, eight per cent being the 
steepest incline, and at the highest 
point of the trip the elevation of almost 
9,000 ft. has been reached. In order to 
make this altitude without dangerous 
grades, various devices have been used, 
Y and S turns, switchbacks, double 
bow-knots and, what is_ probably 
unique in auto roads, a steel turntable 
7,945 ft. above sea level. 

From this lookout, known as Inspira- 
tion Point, one has a magnificent view 
of Pike’s Peak and a panorama of the 
rugged country far below, with Colo- 
rado Springs and Manitou in the dis- 


tance. The rock formations along the 
road are fantastic, as their names in- 
dicate, among them being the Turk’s 
Head, the Cannon, the Snowplow and 
Balanced Rock. The terminus of this 
mountain trip is Crystal Park, once 
part of the estate of the late John Hay, 
Secretary of State and author of the 
Life of Lincoln. In fact, the greater 
part of this work was composed in a 
log cabin which stood in this remote 
glen among the Colorado peaks. 

Instead of building a cog-wheel road, 
the corporation which controls this 
land decided to operate the more mod- 
ern and comfortable motor cars, and 
high-powered machines were con- 
structed for that purpose, capable of 
carrying large parties with safety and 
at reasonable speed. One feature of this 
trip is “the crookedest mile in the 
world,” that length of road being con- 
tained within 30 acres. 
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Automobile on Turntable, Pike’s Peak in the Distance 


A REMARKABLE AUTOMOBILE ROAD CUT IN A MOUNTAIN SIDE 
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This Pile of Oyster Shells, Claimed to be the Largest in the World, Contains about 600,000 Bushels of Shells 
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A GREAT PILE OF OYSTER 
SHELLS 


At South Norwalk, Conn., is a pile 
of oyster shells about 40 ft. in height, 
containing, it is said, about 600,000 bu. 
and claimed to be the largest oys- 
ter-shell pile in the world. The shells 
are replanted on the oyster grounds of 
the company owning the pile. 


HANDLING CARLOAD LOTS AS 
ORIGINAL PACKAGES 


An important improvement in expe- 
diting freight traffic has been attract- 
ing the attention of the experts by rea- 
son of the part the auto truck has 
come to play in the movement of mer- 
chandise from city to city. 

The advent of the motor truck has 
brought about a new system of inter- 
urban freight transportation in at least 
one section of the country, and experi- 
ments have so far had the effect of en- 
couraging the expansion of the service. 
The idea is simply to utilize the large 
truck without unloading, from the 
time it is originally filled until it 
reaches its final destination. It has 
been pointed out that, in sending mer- 
chandise from one section of the coun- 
try to another, much of the loss of 
time, due to the loading and unloading 
of cars and boats, could be eliminated 
by using the motor truck for direct 
transportation of goods from con- 
signor to consignee without repack- 
ing. 

But this is not the only advantage 
that is to be gained, according to the 
enthusiasts. The motor truck can 
further be economically utilized as the 
original vehicle of delivery to points 
within 100 miles of the terminal point 
of the railroad or steamboat line by 
which it is carried from the place 
where the freight originated. The de- 
velopment of this idea has gone so far 
that a furniture-moving company in 
Albany using automobile trucks has 
offered to deliver household goods in 
Philadelphia quicker and for less 
money than the railroads can handle 
such freight ; the method being to take 
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The Long Reinforced-Concrete Viaduct Connecting Dallas, Texas, and the Suburb of Oak Cliff 


the household goods from a dwelling 
in Albany, run the automobile truck 
on to the Hudson River night boat 
from which it would be delivered in 
New York next morning, and thence 
run by country roads to Philadelphia. 

In comparing transportation charges 
the railroad price includes the loading 
and unloading at the two terminals. 
If this can be applied to household 
goods it is believed it can also be ex- 
tended to merchandise. A wholesaler 
in New York could load a truck and 
deliver it to the night boat or vessels 
especially designed for such traffic, 
which would deliver the freight to Al- 
bany within 12 hours from receipt, 
from which latter point the automo- 
biles could deliver freight within a 
radius, say, of 100 miles at a very low 
cost. 


CONCRETE VIADUCT MORE 
THAN MILE LONG 


One of the longest concrete viaducts 
in the world is nearing completion at 
Dallas, Texas. It is 7,600 ft. long, 
spans the Trinity River at a height of 


60 ft. above low-water mark, and was 
built to overcome the periodical inter- 
ruptions of communication between 
Dallas and the suburb of Oak Cliff, 
caused by the overflow of the river. 
The viaduct has 52 arches, and the 
width of the roadway they carry is 44 
ft. It will be used by an electric rail- 
way, vehicles, and foot passengers. 
The total amount of concrete used was 
49,000 cu. yd. The reinforcing steel 
weighed 3,564,000 Ib., and the cost was 
about $650,000, 


TABLET MARKS SENDING OF 
FIRST TRAIN TELEGRAM 


In commemoration of the first tele- 
graphic train order ever sent, a bronze 
tablet on a stone foundation, the whole 
costing $3,000, has been erected ad- 
joining the Erie depot at Harriman, 
N. Y. It is a tribute of many teleg- 
raphers’ organizations to Charles 
Minot, who, as general superintendent 
of the Erie Railroad, in 1851 sent the 
first telegraphic message directing the 
movements of a train, 
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Although the fish doctor probably 
finds less demand for his services than 
the practitioner of any other branch 
of the medical profession, his duties 
are of a most important character and 
his knowledge of the diseases and 
biology of the fish must be profound. 
Fish surgery is one of the least known 
of the various departments of sur- 
gical work. It requires a most delicate 
handling of instruments and a minute 
knowledge of the anatomy of the fish. 

At first glance it would seem that 
such a profession would be useless and 
that a man who devoted his time to a 
study of the fish for such a purpose 
would be wasting years that might be 
applied to some more lucrative calling. 
Such, however, is not the case. The 
patients of fish doctors are usually ex- 
tremely valuable specimens of more or 
less rare species, and it would not 
only cost large sums of money but 
much labor to replace them in event 
of death. It is customary at large 
aquariums, therefore, to have a fish 
doctor as a part of the staff, and he is 
kept busy looking after the health of 
the many valuable inhabitants of the 
institution’s tanks. Usually he has a 
number of assistants and a complete 
hospital equipment in the form of iso- 
lation tanks, operating tanks, conva- 
lescent tanks, etc. 

For some time scientists have been 
interested in preservation of the fish, 
and they have learned much concern- 
ing them. For example, it is now 
known that a diseased fresh-water fish 
commonly derives marked benefit 
from a sojourn in salt water, and vice 
versa. This change-of-water treat- 
ment is especially successful as a cure 
for fungoid growths, to which the 
smaller fishes especially are much sub- 
ject. The water to which sickly fresh- 
water fish are transferred is partly 
composed of water taken direct from 
the ocean, partly of river water. 

The keepers must constantly be on 
the watch lest their charges develop 
disease, or become damaged by fight- 
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DOCTORS WHOSE PATIENTS ARE FISHES 


ing or by collision with the glass walls 
of their tanks. A bruised specimen 
quickly develops the fungus disease, 
which not only ultimately destroys 
the injured fish, but rapidly infects its 
companions in captivity. Another 
plant parasite is also very destruct- 
ive to fresh-water fishes. In this 
case a total change in the chem- 
ical character of the water is often 
very effective as a cure, while applica- 
tions of formalin to the affected parts 
are said to be useful in mild cases. 
Fishes cannot, however, endure medi- 
cine, while the extreme delicacy of 
their skin renders even the handling 
of them exceedingly difficult. 

At times a surgical operation be- 
comes absolutely necessary, as in the 
case of a very bad growth of fungus 
about the gills. The fish, which has 
been previously placed in the operat- 
ing tank, is carefully lifted therefrom 
by means of a net. The surgeoh then 
grasps the patient firmly, but as gently 
as possible, with the left hand, and 
with a scalpel held in his right, re- 
moves the foreign substance. : Ab- 
scesses are also lanced, but it is sel- 
dom that these operations prove suc- 
cessful, and they are only resorted to 
in extreme cases, As it is impossible 
for a fish to sustain life in the air for 
more than a very limited period of 
time, an operation on a fish is per- 
formed under much the same condi- 
tions as would obtain if a surgeon 
were to remove a human patient from 
his warm bed and hold him beneath 
cold water while he plied his lancet. 

Nevertheless, fish surgery is by no 
means an unbroken record of failures. 
On the contrary, some notable suc- 
cesses have been scored, Perhaps the 
most daring piece of work was the 
removal of a fungoid growth from one 
of the fins of a 5-ft. shark, while the 
most difficult was the grafting of the 
skin of an eel. In such cases, specially 
made boxes, soft wrappings, and like 
contrivances are used, 

The most frequent successful opera- 


“Slippery as an Eel,” is a 
True Simile 
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Operating on a Diseased Fin 


Red 


Massaging a Fish to 
Swelling 


Capturing a Fish in the 
Operating Tank Lancing to Reduce Air-Bladder Pressure 


A FEW OF THE OPERATIONS THE FISH DOCTOR PERFORMS 
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tions are performed upon fishes whose 
air bladders fail to perform their 
proper functions. The chief cause of 
such a defect is the too rapid removal 
of a fish from the water to the air, as 
when it is captured, or removed from 
one tank to another. Its air bladder 
is charged to a greater or less extent 
with water, which enables it to main- 
tain its specific gravity in water, but 
the suddenness with which the fish is 
jerked out of its natural element, pre- 
vents it from correctly adjusting the 
quantities of air and water in the blad- 
der, and congestion results. When 
‘returned to its tank, the creature is 
unable to sink or rise at will and is 
washed about helplessly. 

Fishes injured in this way can often 
be cured by a little massaging. The 
operator grasps the fish firmly by the 
tail with the left hand, draws it care- 
fully out of the water up an inclined 
board reaching into the tank, but al- 
lowing the head and gills to remain 
submerged. Massage is then com- 
menced toward the gills and generally 
after a few minutes, the air is forced 
out of the bladder. 

A convalescent fish must be re- 
turned at once to his old tank, other- 
wise he, with his renewed vitality, will 
evince a pugnacious desire toward his 
new companions, or they, on their 
part, may set upon him and: slay him. 


THE PUBLIC “GRUBSTAKING” 
OF PROSPECTORS 


The ingenious idea of a public sub- 
scription to provide a “grubstake 
fund” for prospecting purposes has 
been carried out successfully in Col- 
orado. The call for a fund of $10,000 
to send prospectors into the moun- 
tains was met with such popular sup- 
port that the fund was over-sub- 
scribed, and 34 prospecting parties 
were sent out under the direction of 
the Denver Chamber of Commerce. 
All were carefully selected men, the 
preference being given to those who 
had seen float or veins in some partic- 
ular region. 

The parties, none of which was sent 
to a locality where old and prosperous 
camps abound, discovered pay ore in 
Gunnison, Routt, Jackson, La Plata, 
Boulder, and Custer counties. The 
metals found were gold, silver, lead 
and copper. 


FAST, THOUGH DIMINUTIVE, 
HYDROPLANE 


One of the smallest and fastest hy- 
droplanes ever built has been under- 
going interesting tests on the Ohio 
River at Cincinnati. A little less than 
14 ft. in length, and but 3 ft. wide, this 
craft, carrying two persons, has devel- 
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This Diminutive Hydroplane, Less Than 14 Ft. in Length, Develops a Speed of 29 Miles an Hour 
with a 24-Hp. Engine 
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oped a steady speed of 29 miles an 
hour. The motive power is a 24-hp. 
aeroplane engine of aluminum con- 
struction, making 1,400 revolutions per 
minute. 


ELECTRICITY USED IN SAN 
FRANCISCO’S CHINATOWN 


San Francisco’s rehabilitated “China- 
town” is a vast improvement over the 
celebrated quarter which suffered 
along with the rest of the city in the 
fire following the great earthquake, 
and particularly is this so in the elec- 
tric-illumination and power line. Not 
only is electricity used extensively for 
lighting, but electric power is grad- 
ually being installed in even the small 
shops which formerly depended wholly 
upon manual labor. Electric motors 
are already extensively used in oper- 
ating the sewing machines in the fac- 
tories producing underwear, overalls 
and miscellaneous clothing, and many 
of the noodle factories also use such 
power. 

Telephones are in such general use in 
Chinatown that the innermost throne 
room of the most powerful of the 
Chinese benevolent associations is 
equipped with a portable telephone. 
The most remarked use of electricity, 
however, is in the window-display and 
outline illumination, all the intricate 
architectural lines of many of the pa- 
godas being studded with lamps. 


DUSTLESS ASH-HANDLING 
SYSTEM 


‘A dustless ash-handling system, de- 
signed for dwellings, school buildings, 
churches, and like buildings, has been 
invented by a physician, with an idea 
of doing away with the unsatisfactory 
method of shoveling ashes from the 
ash pit into cans standing on a cellar 
floor, 

A circular pit is excavated in the 
cellar bottom in front of and projecting 
somewhat under the furnace. This is 
lined with cement and in its center is a 
perpendicular metal shaft adapted to 


Showing the Arrangement of the Rotary 
Ash-Handling Apparatus 
be revolved by means of a lever. A 
number of specially constructed gal- 
vanized-iron cans of the capacity of the 
ordinary ash can are set on the wheel- 
like base of this shaft and are swung, 
one at a time, under the opening in 
the bottom of the furnace ash pit. The 
circular pit is covered at the level of 
the basement floor with top plates, one 
of which is removable to permit of the 
cans being lifted out when filled. 
An ash chute may also be arranged 
to discharge into the pit from the 
kitchen range. 


@Lactic acid, literally sour milk, is 
now being used in Paris for the steril- 
ization and treatment of gums during 
dental surgery ; infections of the mouth 
that have heretofore been difficult to 
treat disappearing before the sour- 
milk applications. 
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TWO-YEAR OLD GIRL RIDES 
BICYCLE 


A little London lady, having, at the 
time the photo- 
graph_ was 
taken, still two 
months to go 
before complet- 
ing her second 
year, is a famil- 
iar sight ped- 
aling along the 
Thames em- 
bankment and 
in the London 
parks on a Sun- 
day morning. 
Her father ac- 
companies her 
on the bicycle trips, keeping a few feet 
ahead of her to see that the way is 
clear. 


ONE GROUP OF THE GRANT 
MEMORIAL 


The accompanying illustration shows 
one of the completed bronze groups of 
the General Grant memorial in Wash- 
ington, D. C. The completed monu- 
ment will be 262 ft. long, and will 
cost $250,000, which was appropriated 


All depict action, except that of Gen- 
eral Grant, who sits on his horse and 
directs the troops from his high point 
of vantage. 

The bronze group here illustrated 
shows the artillery in action. It is 28 
ft. long, 10 ft. wide,.11 ft. high, and 
weighs 28,600 Ib. The equestrian 
statue of General Grant is flanked by 
four symbolic lions and eight lamp- 
posts. In the arrangement of the mem- 
orial, the artillery group is at one end, 
the cavalry group at the other, and an 
infantry group is designed for each 
side. 


A DISGUISED CONCRETE 
SUMMER HOUSE 


The owner of a small estate in one 
of the suburbs of Havana, Cuba, 
wished, for several reasons, one of 
which was durability, to construct a 
concrete summer house, but at the 
same time desired a structure that 
would not be antagonistic to its nat- 
ural surroundings. Therefore, he had 
it built in so exact an imitation of a 
log-and-straw hut that the illusion re- 
mains even after a close examination. 
Even the holes made by the wood-de- 
vouring teredo are simulated in the 


Copyright, 1911, by Roman Bronze Works 


The Artillery Group of the General U. S. Grant Memorial Being Erected in Washington 
at aCost of $250,000 
by Congress. All the branches of the imitation-timber trunks, and some of 
army are represented in the different the pillars appear to be bored almost 
groups, and all the figures are colossal. through. 
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The Federal Experiment Farm at Arlington, Va, Where Electroculture Experiments are Being Made 


WHEAT RAISING BY THE AID OF ELECTRICITY 


Can static electricity be successfully 
employed to supplement sunlight in 
the cultivation of winter wheat? This 
is the interesting question for which 
an affirmative answer is being sought 
in experiments now in progress by 
the Bureau of Plant Industry of the 
United States Department of Agricul- 
ture. To test the principle, a minia- 
ture wheat field has been planted at 
the government experiment farm at 
Arlington, Va., and electricity at a 
potential of 100,- 


still further assisted in her work, par- 
ticularly during the winter months 
when the supply of sunlight is cur- 
tailed. This explains why the winter 
and spring have been chosen as the 
seasons for Uncle Sam’s interesting 
experiment. The electric discharges 
will not take place continuously, the 
current being on only in the morning 
and evening (an aggregate of no more 
than eight hours in any one day) as 
though to literally prolong the grow- 


000 volts is being 
discharged in the 
air immediately 
above the culti- 
vated area with a 


ing period to the 
equal of the sun- 
light span of the 
longest day in 
midsummer. 


view to determin- 
ing how much in- 
fluence it will ex- 
ert upon _ the 
growing crop. 
The theory of 
the government 
scientists, headed 


Novelty char- 
acterizes the me- 
chanical plant 
which has been 
provided for this 
experiment in 
electroculture. 
The wire system 
which distributes 


by Dr. Lyman J. 


the electric cur- 


Briggs is that the Type of Insulator and Warning Sign Used at the 
Ps, 1s 


natural electricity Trial of Electroculture 
in the atmosphere is beneficial to plant 
growth and that there would seem to 
be no reason why, if this natural elec- 
tricity be amplified or increased by 
mechanical means, nature will not be 


Tract in Virginia Where Uncle Sam is Making a rent to the exper- 


imental area com- 
prises a perfect network of galvanized 
iron wires, crossing each other at right 
angles and supported at a height of 7 
ft. above ground on slender wooden 
poles. The wire is carried by elabo- 
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rate high-tension insulators such as 
are employed on high-voltage trans- 
mission lines. At one corner of the 
field is a small wooden building 
wherein is installed transforming ap- 
paratus of the type generally used for 
X-ray work, The electric current for 
such use would, if required on the av- 
erage farm, probably have to be gen- 
erated by means of a gas engine, but 
the government scientists obtain cur- 
rent for their work in electroculture 
from a commercial company which 
operates an interurban trolley line 
near the experiment farm. 


AN ENTHUSIASTIC MOTORIST 
NINETY-FOUR YEARS OLD 


Bridgeton, Indiana, has an enthusi- 
astic motorist 94 years of age, in the 
person of Elijah Cahill, who, although 
nearing the century mark, is doing 
things in modern style. Until 15 
years ago he was active as a black- 
smith, and since then his customary 
mode of obtaining needed exercise has 
been in wielding an ax at the wood- 
pile in his yard. Now he has taken to 


This Old Resident of Bridgeton, Ind., is an Enthusi- 
one Motorist, Driving His Own Car, at the Age of 
ears 


motoring, and is often seen spinning 
over the roads of Parke County, Ind., 
at average automobile speed. The 
highest speed he ever attempts is 
about 30 miles an hour, and this only 
on long, unfrequented stretches of 
road. It is of interest that he was the 
father of 19 children and has outlived 
them all by 25 years. 


MISTAKE LEADS TO START OF 
VALUABLE PROCESS 


The list of accidental discoveries 
that have proven of great value to 
science and mechanics has _ recently 
received an addition in the perfection 
of the system called “extrusion” 
which is utilized in the manufacture 
of metallic objects such as cartridge 
shells and tubes. In this instance the 
accident to which is ascribed the birth 
of the new industry was a miscalcula- 
tion by a die maker which left the 
face of a punch too long. 

The inventor is a button manufac- 
turer, says Machinery, and it oc- 
curred to him that if he made a slight 
change in his dies, the product would 
have a more finished appearance, with- 
out increasing the cost of manufac- 
ture. To obtain the improved shape 
of the face of the button, he assumed 
that it would only be necessary to 
leave a small projection on the punch. 
He then made a punch with the pro- 
jection left a little longer than he had 
intended, but he concluded to try it 
out. To his amazement, he found that 
instead of the slightly changed button 
that he had expected, he had a tube 
about 34 in. long, with the flanged 
face of the button intact. He tried 
more blanks in this die, with the same 
results, and decided that the explana- 
tion was that the metal, being con- 
fined on all sides except for the annu- 
lar opening formed by the opening in 
the die and the projection of the 
punch, had to go through this space 
when pressure was applied. 

He then applied for patents on the 


. process of extruding tubular metal 


bodies. When the patent-examiner at 
Washington read the specifications 
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Regular Panel of Wing of Curtiss Loaded with 300 Lb. of Gravel— Loaded with 760 Lb., reyry Point— 


Aeroplane in Position for Testing 


and saw the drawings, he was incred- 
ulous, and before allowing the pat- 
ents the inventor was obliged to make 
several tubes for the examiner. The 
patents were then allowed. A factory 
was started where at present the ex- 
trusion process is being worked suc- 
cessfully, The company is making 
tubes and shells in large quantities, 
and as manufacturers and designers 
are becoming more and more aware 
of the value of extruded work, the 
prospects seem unusually bright for 
the future. The softer the metal is, 
the easier it may be extruded, Lead 
is the easiest metal to extrude, and it 
is used to a great extent in alloys that 
contain small percentages of other 
metals, for making collapsible tubes 
and similar goods. Pure tin, zinc, 
copper and aluminum also are used. 


TESTING AEROPLANE 
ELEMENTS 


A policy of much importance to the 
future of flight engineering is the accu- 
rate testing of all elements that enter 
into the completed machine. This prac- 
tice, which to some extent has been 
followed abroad, has been now intro- 
duced into this country by Glenn Cur- 
tiss, and has been responsible for 
some most interesting experiments at 
the Curtiss factory, at Hammonds- 
port, N. Y. 

The tests of most particular inter- 
est concerned the strength of the diag- 
onal staywires used for trussing the bi- 
plane structure, and the strength of the 
fabric, ribs, and wing bars involved in 
the construction of the wing. 

For testing the wires, the instrument 
employed was a sort of enormous 
tongs, with jaws adapted to clamp in- 
dividually to two portions of a single 


Normal Load in Flight, 75 Lb. 


Safety Factor of 10 to 1 


wire, at a short distance apart. By 
pulling upon the tongs with a spring 
balance, a simple multiplication of the 
leverage afforded a direct reading of 
the load on the wire, with the surfaces 
loaded to correspond with the actual 
condition in the air. 

For testing the wing surfaces, in- 
dividual panels of the complete wing 
were inverted and supported at their 
four corners, where the load of the ma- 
chine comes in actual operation. Then 
gravel was shoveled onto the fabric 
and distributed approximately as the 
air pressure would be distributed with 
the machine in flight. 

On one of the regulation panels of a 
stock Curtiss biplane, 300 lb. of gravel 
was thus sustained without noticeable 
change in form, and 760 lb. was neces- 


Testing Tension of Wires on Curtiss Aeroplanes 


sary to break the front wing bar. Con- 
sidering that the normal loading on 
the panel is hardly greater than 75 
Ib., the factor of safety is about 10 
to 1. 
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CREOSOTING POLES AT THE 
GROUND LINE 


Wooden telegraph poles are most 
subject to decay at or in the vicinity of 
the ground line, where they are ex- 
posed. to the moisture of the soil and 


INCREASING POPULARITY OF 
THE BANANA 


If you did not eat three dozen ba- 


‘ nanas last year, you did not have your 


share, says a writer in the Bulletin of 
the Pan American Union. Over 40,- 


000,000 bunches, or more 
than 3,000,000,000 bananas, 
were imported into the 
United States in 1910. 
The immensity of this ship- 
ment can be more readily 
grasped by the statement 
that it would cover an area 
20 ft. wide, reaching from 
New York to San Fran- 
cisco, or, placed end to 
end, would extend 13 times 
around the earth at the 
equator. The “slip” in the 
peels would launch the 
ships of the world. The 
wholesale value of the 1910 


This Machine Creosotes the Ground-Line Portion of a Pole 


the air as well, and to remedy this a 
machine has been designed for creosot- 
ing the portion corresponding to the 
ground belt of the pole. 

The main parts of the machine are a 
steam boiler, an air compressor and 
storage tank, a closed oil tank con- 
taining steam coils for heating the pre- 
serving oil, an air-tight canvas band, 3 
ft. wide, which incases the pole at the 
zone to be treated, and the necessary 
mechanism for passing this band 
around the pole and tightening it. 

Each pole takes about 10 minutes to 
treat, the heated creosote oil, injected 
into the band by an air pressure of 
about 5 lb, per square inch, penetrating 
to a depth of about % in. Each pole 
absorbs about a gallon of oil. 


Git is not generally known that the 
United States Patent Office is not only 
a self-supporting institution, but a 
money maker, that bureau having $7,- 
029,004.37 to its credit. This sum rep- 
resents the total excess of its receipts 
over its expenditures during the pe- 
riod of its establishment, all of this 
money having been paid by inventors. 


importation, at point of 
export, was over $12,500,- 
000, while in all probability the con- 
suming public of the United States 
expended over $35,000,000 for this de- 
lectable fruit. 

During the past ten years the num- 
ber of bananas consumed in the United 
States has more than doubled, and the 
increased tropical acreage under culti- 
vation assures even more startling 
figures for the next decade. With the 
world’s decreasing food supply, and 
the wheat crop at a standstill, the ba- 
nana comes forward as an important 
factor in saving the day. One acre with 
little labor will annually produce 17,000 
Ib. of bananas, or more than one and 
one-third times as much food sub- 
stance as an acre of corn, two and one- 
third times as much as oats, almost 
three times as much per acre as wheat 
and potatoes, and four times as much 
as rye. The chemical composition of 
bananas and potatoes is almost identi- 
cal, 


@ Despite the newness of the business, 
aeroplanes to the value of $50,000 were 
imported to the United States during 
the summer flying season. 
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Side View of a Special Car Constructed by the Illinois Traction System for the Transportation 
of Automobiles and Scenery 


SPECIAL AUTO AND SCENERY CAR FOR TRACTION LINE 


Two special cars for the transporta- 
tion of stage scenery and automobiles 
have been installed by the Illinois 
Traction System, The design of the 
cars is interesting, particularly the 
roof ends. Swinging doors at one end 
make the entire width of the car inte- 
rior available for loading, and the 
sloping end of the roof is so arranged 
that it can be raised as shown in one 
of the illustrations, thus making the 
end opening equal in height to the 
inside height of the car. With this 
arrangement there is no waste of 
space, as anything within the height 
and width of the car may be loaded in 
it. The swinging doors at the other 


These cars are built for trailer serv- 
ice, have a length over bumpers of 65 
ft., the inside dimensions being 60 ft. 
in length, 814 ft. in height, and 8 ft. 
in width. 


APPARATUS FINDS AIR AND 
SAND HOLES IN CASTINGS 


An engineer formerly holding high 
positions with several railroad compa- 
nies is developing an electrical appa- 
ratus to locate air or sand holes in 
castings or forgings, so as to deter- 
mine whether the material is fit for 
use, 

In the present arrangement of the 


end of the car are but 29 in. wide. apparatus, an electromagnet slides 
= 
\\= 


End View, Doors Thrown Wide and Roof Raised 


Rear View of Car with Doore Closed 
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over the casting or forging, the lines 
of force from its poles passing through 
the metal. When these lines of force 
pass a blow hole or sand hole, the re- 
sistance increases and affects the cur- 
rent applied to the electromagnet, 
which in turn affects the intensifier or 
vibrator located in a sounding-box. 
By connecting the sounding-box with 
an ordinary telephone transmitter, the 
operator can locate the flaws in the 
metal. 

The inventor claims that the imper- 
fections can be easily located, and that, 
after a certain amount of experience, 
the size of the holes can in a measure 
be estimated, the difference in the in- 
tensity of the sound being the measure 
of the size of the flaw. 


THE PUBLIC OBSERVATORY 
OF MUNICH 


Several European cities now have 
public astronomical observatories, the 
latest being in Munich. It is located 
on the roof of the German Museum 
building, and occupies a cupola and a 
platform of some 400 sq. ft. The 
equipment of telescopes consists of a 
refracting telescope having a 4%4-in. 
objective, and a magnifying power of 
from 320 to 600 times, according to 
atmospheric conditions, located in the 
cupola, and a number of smaller tele- 
scopes arranged on the platform, as 
shown. These’ smaller telescopes 
may be used at night for observation 


The Public Observatory in with 
One Fairly Large Refracting T Pp 
of Stand Telescopes 
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of the moon, the planets, and an occa- 
sional comet, and in the day time 
serve for viewing the beautiful scen- 
ery of the Bavarian Alps, stretching 
away to the south. 

A unique feature of the observatory 
is the museum, in which types of as- 
tronomical instruments used in the 
remotest antiquity, as well as the most 
modern, may be seen. These are rep- 
resented by models of reduced size. 
There are also moving models of the 
planetary system as imagined by 
Ptolemy, and as determined by Co- 
pernicus, together with others that 
illustrate the progress of satromny 
and optical science. 

The observatory is open at all times 
to students and regularly registered 
amateur astronomers, and the general 
public is admitted from nine o’clock in 
the morning until 9:30 p. m. four 
nights a week, until 6:30 p. m. three 
nights a week, and at all hours when 
the sky presents spectacles of unusual 
interest. 


NEW CHARGE FOR EXCESS 
LENGTH OF TRUNKS 


On the recommendation of its gen- 
eral passenger agents’ committee, the 
trunk line association has adopted a 
new basis of charging for excess 
length of trunks, which, having been 
accepted by the executive traffic com- 
mittee of the eastern commercial or- 
ganizations, representing the promi- 
nent commercial bodies in the leading 
cities of the Atlantic seaboard, will go 
into effect July 1, 1912. Under the 
new rule, 45 in. in length is the limit 
to be carried free. For each additional 
inch a charge equivalent to the rate 
for 5 lb. of excess baggage will be 
charged, the maximum limit being 70 
in. Trunks exceeding this length will 
not be carried as baggage. 


Snellpaardelooszoondeerspoorweg- 
pitroolrijtung” is the simple way the 
people of Flanders spell automobile 
when they wish to be technical and 
exact. 


Gil 
Dy 
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THE AEROPLANE 
370LB PER TON 


_@ THE RAIL VEHICLE 
15 LB PER TON 


gTHE AUTOMOBILE 
i 70 LB PER TON 


THE.WATER. CRAF T 
LB. PER TON 


This Comparison Presents Graphically the “Drawbar Pull” Necessary for Vehicles of Different Types 


COMPARATIVE EFFICIENCY OF DIFFERENT TYPES 
OF TRANSPORTATION 


An interesting comparison of differ- 
ent types of vehicles—land, water, and 
aerial—is that based upon what a rail- 
way engineer would call the “drawbar 
pull,” the pounds of pull necessary per 
ton of weight to keep the vehicle in 
movement. According to The Engi- 
neer, of London, England, the correct 
figures are about as shown in the 
accompanying four illustrations, from 
which it appears that the most efficient 
means of transportation is by water: 
the next efficient, by rail; the next, by 
automobile, and the least efficient, the 
aeroplane. 

It should be explained that this data 
all relates to travel on a level course, 
which is always the condition with 
water craft, but is not necessarily so 
with the others. It also is to be under- 
stood that these figures may or may 


not in all cases include proper allow- 
ance for air resistances, which while 
practically negligible at low speeds, 
may become with any type of vehicle 


a serious retarding factor at high 
speeds. In the case of water craft, the 
only resistance encountered besides 


the air resistances is the skin friction of 
the water on the hull surfaces. In the 
rail vehicle there is the rolling friction 
of the wheels at the points of contact 
with the rails, and the sliding friction 
of the bearings. In the automobile 
there is the friction of the bearings, the 
rolling friction, and the internal fric- 
tion in the deformable tire. 

in the aeroplane there are only the 
air resistances, including the skin fric, 
tion—which because of the great 
speeds and considerable areas is apt to 
be fairly high,—the head resistance, 


> 
Rie 


214 


and the “aerodynamic resistance”—the 
latter the retarding component of the 
lifting force. This latter, however, is 
not present in a properly designed ma- 
chine except when it is climbing, 
though incorrect surfaces will 
involve it even in level flight. 

On the face of the showing made in 
the illustration, the aeroplane is far 
and away the most inefficient of all 
vehicles, but that it is destined per- 
manently to remain so will not be con- 
ceded by the flight engineer fully in 
touch with his problems. For, to be- 
gin with, the bird is so vastly more effi- 
cient than man-made aeroplanes that 
it probably is the most efficient of all 
vehicles. Secondly, the chief resist- 
ance that opposes the movement of an 
aeroplane is the head resistance, which 
recent investigations have indicated 
may be almost completely eliminated 
with proper refinements in design. 
This done, the aeroplane at once be- 
comes more efficient than the automo- 
bile or the railway train, and possibly 
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even more efficient than the water 
vehicle, though the practical impos- 
sibility of confining flight to perfectly 
level courses is naturally a difficulty in 
the way of a direct comparison. 

At extremely high speeds the fig- 
ures given all cease to hold good, re- 
gardless of the type of vehicle, because 
of the rapid augmentation of the air re- 
sistance, which increases as the square 
of the speed. The effect of this law 
may be evaded, however, by giving 
such forms to the different vehicle ele- 
ments as will cause them to pass 
through the air with the least resist- 
ance. To the extent: that such forms 
have been studied, their applications to 
aeroplanes and evento racing automo- 
biles are affording remarkable results, 
and can be counted upon: to:make for 
much further progress in the near 
future. The translation of drawbar 
pull into terms of horsepower is very 
simple, it being only necessary to mul- 
tiply the pull by the feet of travel per 
minute, then dividing by 33,000. 


Abors, India, Crossing a Stream on a Cane Rope 
Provided with Rings 


AN ABOR BRIDGE IN INDIA 


In the dense forest sections of the 
northeastern part of India, along the 
Dihong River, live tribes of natives 
known as Abors. The Mishmi Abors, 
whose country is not very remote 
from civilized trails, are fairly peace- 
ful, while the Bor Abors, who live far- 
ther north toward the Chinese Empire 
boundary are savage. The illustration 
shows how the Mishmi Abors bridge 
rapid flowing streams. They stretch a 
cane rope across the torrent, and 
weave cane rings around the rope. 
The passenger puts his body through 
one of the rings and works himself 
across in the curious manner shown. 


CChina is said to have the greatest 
deposits of iron ore in the world, and 
one of the factors in the recent revolu- 
tion was the desire on the part of the 
revolutionists to inaugurate a nation- 
wide development of the natural re- 
sources of the country. 
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A Traction Dipper Excavator, Operated by a Crude-Oil Engine, at Work on a Street 


EXCAVATOR OPERATED BY 
CRUDE-OIL ENGINE 


A traction dipper excavator oper- 
ated by a crude-oik engine is shown at 
work on a street in this illustration. 
In using an internal-combustion en- 
gine instead of a steam plant, the 
usual crane engine with its operator 
is dispensed with, and no fireman is 
required, thus doing away, it is 
claimed, with an expense of about 
$175 per month. A considerable re- 
duction in the cost of fuel is also 
claimed. The dipper is under the 
control of one man instead of two, the 


machine can be moved at will under 
its own power, and the weight of the 
outfit is greatly reduced as compared 
with the same type of excavator hav- 
ing a steam-power plant, 

Steam is steadily giving way to the 
gasoline and crude-oil engine in con- 
struction work, and, says the Engi- 
neering Record, “Now that the clap- 
trap gasoline and oil engines have be- 
come eliminated to a large extent 
from the market, and sturdy engines 
adapted to rough usage are readily 
obtained, it is not surprising that con- 
tractors are coming to regard them 
with the favor they deserve.” 


MAKING AIRMEN OF SOLDIERS AND SAILORS 


While the performances of profes- 
sional airmen in the United States 
who have been attending county fairs, 
or flying hither and thither for records 
or by way of advertising some well- 
known commodity have filled as much 


newspaper space as editors cared to 
devote to aviation, the army and navy 
officers detailed for aeronautic work 
have been quietly building up aviation 
corps for these two branches of the 
public service that are rated as second 


ot 
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Teaching Soldiers the Use of the Planes 


to none in the world 


there are officers and enlisted men 


who are well 
equipped to journey 
through the air and, 
further than that, to 
accomplish some- 
thing more than just 
keep _ themselves 
aloft, is known in a 
vague sort of way. 
From time to time 
the doings at College 
Park or Annapolis 
are given brief men- 
tion when an officer 
makes some spectac- 
ular flight, but the 
real work of these 
two stations, set away 
countryside, has not 


. The fact that 


The Military Mind Grappling with the 


Mysteries of a Gas Engine 


obscurely in the 


credit which it deserves. 
With the thoroughness 
that is characteristic of the 
two services, the work that 
has been going on at the 
training stations is entirely 
of .a practical character. 
The object sought is not 
only to train men to fly, 
but to make flying ma- 
chines a valuable asset to 
the military service. To do 
this it has been necessary 
to devise a number of 
things to aid the military 
aviator in his work. It 
must be remembered that 


the aeroplane in the army and navy is 
simply a means to an end and not the 


end itself. With this 
idea in view picked 
men from the enlisted 
forces have been de- 
tailed for duty at the 
two schools and a 
course of instruction 
is given that is cal- 
culated to train men 
to fly, first, and then 
to apply flight to the 
problems of war. 

To enlisted 
men, both soldiers 
and bluejackets, the 
aviation work is 
largely play. 


It is impossible, of course, to trust 


been given the anyone aloft until he is thoroughly 


The Naval Aviation School Near Annapolis, Md. 
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familiar with every work- 
ing part of the aeroplane. 
So they study the machine 
until they know what hap- 
pens when a movement is 
made with the steering 
wheel, or when a plane is 
lowered or raised. This 
can be learned just as well 
with the aeroplane on the 


ground, and it is much 
safer for both man and 
machine, They push the 


machine around the 
ground while one man sits 
at the wheel and manipu- 
lates the planes. They are 


taught in a few lessons how to work 
the wings, and then get practical ex- 


perience by _ trying 
the movements while 
the aeroplane is be- 
ing wheeled around 
like a big baby car- 
riage, 

Lessons in the 
proper care of the en- 
gines and the way to 


work the rudder are 
given at the same 
time. A very little of 


this kind of schooling 
is sufficient to ac- 
quaint the men with 
the theory of aero- 
plane flight. Most 


enlisted men are quick to grasp these 
things, and those picked for aviation 


But the Soldiers Master the Wheel with 


Steering Comes Easily to Sailors 


service are selected because of special 
aptitude. 


Equal Ease 


So it is scarcely necessary 


to give any time to 
lessons explaining 
the working of the 
planes and the rud- 
der. A man who has 
been at the school 
one week will be able 
to impart this knowl- 
edge to a newcomer 
in an hour. The most 
important part of the 
schooling is the prac- 
tical part, when a 
man is seated at the 
steering wheel and 
learns how the ma- 
chine acts when the 


planes are raised or lowered. 
When the beginner has had a lot of 


Where the Picked Men of the Army Learn Aviation 
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this sort of play and has become fairly 
familiar with the demon that lurks in 
the machine, he is permitted to try a 
sort of “hop, skip and jump” flight, 
with an experienced aeronaut at the 
wheel. As a passenger he flies a few 
feet from the ground, comes down, 
rises again, runs along the ground, 
and notes all the time how the ma- 
chine responds to the movements of 
the man at the wheel. He acquires 
confidence and is accustomed to the 
motion of the machine. The other 
men watch the flight and keep an eye 
on the operations of the expert avia- 
tor who is guiding the aeroplane. 
That is the second lesson, 

The next stage in the education of 
the army aviator is to let him fly alone 
with the engine working. He has 
orders not to touch the elevating 
plane, but just to stick to his seat and 
guide the aeroplane as it skims along 
the level ground. He knows how to 
shut off the power when necessary. 
This makes the fledgling aviator noth- 
ing more than a chauffeur. He runs 
the aeroplane just like an automobile. 
When further confidence is acquired 
by this experience, he is allowed to 
make a few leaps from the ground, but 
not high enough to do damage either 
to himself or to the machine. Then, 
gradually, as he shows that he knows 
how to handle the aeroplane, he is per- 
mitted to really fly. If he does not 
develop flying ability soon after the 
first attempts to rise from the ground, 
he will never make an aviator. 

At the naval school the same work 
is going on, with one important dif- 
ference: Naval aeroplanes are in- 
tended for service at sea rather than 
on land and the hydro-aeroplane is 
the flying machine in most use. A 
second hydro-aeroplane has recently 
been purchased by the Navy Depart- 
ment for its aviation school, and as it 
is said to be only a question of time 
when every battleship in the navy 
will be equipped with a flying ma- 
chine, the work is being carried on at 
this branch of the service with even 
more enthusiasm than at College Park. 

The naval aviation school is on a 


sandy spur with plenty of water 
around it, so that the flying can be 
done over the surface of the water in- 
stead of on land, as at the army 
school. The bluejackets take natu- 
rally to this kind of work, and there is 
even less trouble in making airmen of 
them, than of the enlisted men of the 
army. The motion of the air craft, 
the giddy heights to which an aviator 
can rise, and the various nerve strains 
to which the airman is subject, are no 
new things to the sailor. He is ac- 
customed to the erratic movements of 
his floating home; he is in his element 
when high in the air, and the steering 
wheel is as familiar an object to him 
as the reins to a horseman. 

“In addition to which,’ interposed 
one sailor-aviator who was listening 
to this explanation of the surprising 
ease with which the bluejackets ac- 
quire the art of aviation, “you can say 
for me that a sailor gets to look upon 
bumps and knocks and falls and 
drenchings in salt water as part of 
the daily program. They will have to 
give us chaps some pretty tough 
cracks before they will put us out of 
business as aviators. Besides, if we 
fall, we come down in the water and 
in that way we have the best of the 
army men.” 

Among the interesting experiments 
now being carried on by the officers 
in charge of the army aviation school, 
is the photographing of fortifications 
at night by means of acetylene lights. 
Searchlights have been used by both 
branches of the aviation service for 
giving a clear view of the country 
where encampments or fortifications 
are supposed to be. Two officers work 
the machinery, one directing the aero- 
plane, the other the lights. It is be- 
lieved that in time of war photo- 
graphs of an enemy’s position could 
be made at night in this way. The 
advantage of this kind of night avia- 
tion of course is that the aeroplane 
could not be seen and made a target 
of. The difficulty of hitting an aero- 
plane that merely shows a light for a 
second or two and then is in darkness 
again may be readily understood, 
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A Motorette Carrying a Scale Accompanies the Coal Wagon and Weighs the Loads Delivered 


COAL WAGONS ACCOMPANIED 
BY “SCALE” MOTORETTE 


To assure customers that they re- 
ceive full weight, a Berlin coal dealer 
has installed a number of motorettes, 
each carrying a scale, and these ac- 
company the coal wagons. The bas- 
kets in which the coal is carried from 
the wagon to the cellar are weighed 
separately on the scale and a state- 
ment is rendered to the purchaser. It 
is said that, as a consequence, this coal 
dealer's business has increased im- 
mensely. 


BURLAP USED TO PROTECT 
OILED MACADAM 


‘In the work of constructing under- 
ground conduits to carry the telegraph 
and telephone wires between Boston 
and Washington, thus rendering com- 
munication between these and the in- 
termediate cities independent of ad- 
verse weather conditions, many prob- 
lems had to be faced. 

One of the most unusual of these 
problems occurred in the stretch be- 
tween Baltimore and Washington. 
Some of the roads the conduit followed 
were improved highways, having a 14- 


ft. strip of macadam running down the 
center, a large extent of which had been 
oiled. Fearing that the work on the 
trenches might impair this oiled sur- 
face, strips of burlap, between 3,000 
and 4,000 ft. in length and 8 ft. wide, 
were used to cover the oiled surface, 
and the dirt from the trenches was 


Protecting Oiled Macadam with 4,000-Ft. Strips of 
Burlap while Digging Trenches ‘ 
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thrown upon it. After each trench was 
filled up again, the burlap was removed 
and transferred to another section, 
leaving the road surface uninjured. 


FRENCH AEROPLANES GIVEN 
SEVERE TEST 


An aeroplane competition, lasting 
six weeks, held recently by the French 
government for the purpose of deter- 
mining the classification of military 
aeroplanes, places the Nieuport mono- 
plane, piloted by M. Weymann, as 
first, and the Bréguet monoplane, 
piloted by M. Moineau, as second. As 
a financial result, the Nieuport com- 
pany receives $156,000 in orders and 
prize money. 

Out of the 38 machines actually 


starting in the competition, only seven 
remained for final classification, all the 
others having been eliminated for va- 
rious shortcomings during the tests, 
which were extraordinarily exacting. 
Another feature of the outcome was 
that places 4, 5 and 6 were assigned to 
three Farman biplanes, which speaks 
well for the standardization of this 
type of machine, 


CA granite spur wheel forms part of 
the remains of an old mill of Guern- 
sey, England. The Engineer states 
that the wheel is 4 ft. in diameter, with 
36 teeth cut out of solid granite. It is 
probable that the granite wheel was 
mounted upon a vertical shaft and was 
used to rotate rolls for crushing grain. 


BALD HEADS AND GRAY BEARDS ON THE STAGE 


London was recently treated to aremarkable spectacle when an advertisement was inserted in the 
newspapers for men with bald heads and gray beards to appear in a theatrical production. The neigh- 
borhood of the manager's office was blocked with patriarchs possessed of the requisite hirsute combination, 
who crowded into the office in their anxiety to secure work. There was no difficulty in securing the 


number needed for the play. 
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The “Pomo,” after Supposedly Dropping Her 
Propeller to the Bottom of the Sea Carried It 
300 Miles into Port in the Position Shown 


The “Santa Maria” in Drydock at San Francisco 
with Her Propeller Wedged in the Propeller Well 
Instead of Lost as Supposed 


CURIOUS COINCIDENCE IN PROPELLER ACCIDENTS 


Few ships have the good fortune to 
carry their wrecked propeller to port 
with them after the wheel has parted 
from the shaft at sea, yet two Pacific 
ships, both towed into San Francisco 
and docked at the Union Iron Works, 
were found to be so favored, while 
still another was brought to the same 
shipyard with a marine cable twisted 
about its screw, 

The steamship “Pomo” lost her 
propeller when about 300 miles from 
San Francisco and was compelled to 
accept a tow to the San Francisco 
shipyard, where she was docked for re- 
pairs. When the water had subsided 
from the dock, it was found that the 
large wheel was securely lodged in the 
propeller well, being jammed in such 
a manner that the waves had not been 
able to dislodge it. 

The other ship to meet with the 
same odd piece of good luck along 
with the bad was the “Santa Maria.” 
She lost her propeller when approach- 
ing her wharf at San Francisco, and 
was towed to the drydock, where she 
had to wait a day before she could be 


accommodated. As the water was not 
very deep where the accident oc- 
curred, the company sent five divers 
down to search for the propeller, but, 
to the company’s surprise, they were 
not successful. Then one of the divers 


The“ Charles Nelson "with a Marine Cable 
Entwined about Her Propeller 
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went down to examine the broken 
propeller shaft and found the wheel 
lodged in the well, as shown in the 
illustration, 

The third propeller accident to a 
Pacific steamship suffered, at 
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about the same time, by the “Charles 
Nelson,” which, in coming up the bay 
at San Francisco, picked up one of the 
cables connecting San Francisco and 
the cities of Alameda County for tele- 
phone and telegraph service. 


A Black Hunter Effectively Disguised 
as an Ostrich 


BIRD DISGUISES OF BLACK 
HUNTERS 


Black hunters, in pitting themselves 
against the exceptionally keen senses 


‘of wild birds, often disguise as birds, 


sometimes with a great deal of cun- 
ning and sometimes in a way that, to 
white hunters, might seem more 
laughable than serious. Examples of 
both are shown in the accompanying 
illustrations. In one of them a black 
is disguised in an exceptionally effect- 
ive manner as an ostrich, while the 
other shows a bird-catcher seeking to 
deceive his quarry by posing as a bird. 


ELECTRICITY BEATS STEAM IN 
THRESHING 


William Stroop, who owns a large 
farm in the Miami River valley, Ohio, 
has found by actual test that the elec- 
tric motor is more efficient in driving 
a threshing machine than the modern 


Courtesy “Sketch,” London 
An African Bird-Catcher Posing as a Bird to 
Deceive His Quarry 


steam engine. Mr. Stroop has been 
using a motor about his farm for some 
time in grinding feed, sawing wood, 
pumping water, etc., and he has found 
it a very efficient means of doing the 
work. 

When the threshing crew came to 
his place last year to thresh his crop 
of winter barley, they brought a 33-in. 
‘separator and a large steam engine to 
do the work. In view of.the fact that 
Mr. Stroop had been so successful 
with his electric motor in doing other 
work about the farm, he suggested 
that it be used instead of the steam en- 
gine in driving the separator. The op- 
eration of the motor was exceedingly 
satisfactory. The average amount of 
grain threshed, while the machine was 
in operation, was approximately 150 
bu, per hour. Fortunately, one of the 
high-tension lines of a nearby power 
company runs near the farm, and Mr. 
Stroop obtains his electrical energy 
from this line at a very reasonable 
price. 
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Two Aeroplanes Came Together in a Head-On A Motorcyclist, Racing on the Motordrome 
Collision During a Recent Aviation Meet near St. at Oakland, Cal., Collided with a Biplane 
Petersburg, Russia. which Swooped Down upon the Track. 


The Machine of Airman Fowler, Attempting a 
Coast-to-Coast Trip, was Charged by a Bull as the 
Pilot was Seeking a Landing near Fort Worth, Texas. 


While Flying at Billings, Mont., the Airman, 


W.S. Burgess and A. Deforest went Duck 
St. Henry, Broke up a Gambling Outfit. 


Shooting Recently at Marblehead, Mass. 


QUEER AEROPLANE ACCIDENTS AND QUEER USES 
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HANDLING TREE SEEDS 


BY MACHINERY 


Revolving Screen for Shaking Seeds Out of the Pine Cones 


The government Forest Service 
during the autumn and early winter of 
1911 collected 20 tons of clean tree 
seed for the planting of forests. 


When this sort of work was done. 


only in a small way, the means 
adopted for separating and winnowing 
the seeds were primitive enough. The 
cones (nearly all of them are of cone- 
bearing species) were spread on can- 
vas to dry in the sun, The warmth 
having caused the scales of the cones 
to open, the latter were shoveled into 
a cylinder of coarse wire mesh, which 
was made to revolve by turning a han- 
dle. As the seeds were shaken out, 
they dropped through into a recepta- 
cle placed beneath. Finally, they 


Planting Board, by the Help of Which Hundreds of 
Seedling Trees are Set Out at Once 


were winnowed, to, get rid of dirt and 
refuse, by throwing them by the shov- 
elful up into the air while the wind 
was blowing. 

Now, however, the Forest Service 
handles tree seeds by the ton, and it 
is necessary to employ mechanical de- 
vices for dealing with them on so 
large a scale. Such machinery has 
been installed within the last couple 
of years in several of the national for- 
ests, the principal plants of the kind 
being located near Custer, S. Dak., at 
Fox Park, Wyo., and at Wyeth, Ore. 
A fourth is now in process of con- 
struction near Priest River, Idaho, in 
the Kaniksu National Forest. 

This last establishment will be able 


A Pine-Tree Seed Bed—In This Little Inclosure 
Towering Pines of the Future are Set Out 


= 


POPULAR 


MECHANICS 225 


Photos Courtesy Forest Service 


Spreading Pine Cones to Dry in the Sun—One of the 


Older Methods 


to handle 20,000 bu. of cones of west- 
ern white pine annually. But the out- 
fit at Wyeth, which is in the Oregon 
National Forest, is even larger, deal- 
ing with seeds of the Douglas fir. 

Julius F. Kummel, who, with Carlos 
G. Bates and R. P. Imes, is chiefly re- 
sponsible for the introduction of ma- 
chinery for the handling of tree seeds, 
is in charge there. 

R. P. Imes, at Custer, is supervisor 
of the Harney National Forest, and 
deals exclusively with yellow pine 
seeds. Bates, of Fox Park, in the 
Medicine Bow National Forest, han- 
dles only the seeds of the lodgepole 
pine. Thus it will be seen that each 
of these four great plants handles only 
one kind of tree seeds, and together 
they deal with the four most impor- 
tant of the commercial trees of the 
western states. 

One bushel of white-pine cones 
yields one pound of seed. Likewise 
with the yellow pine. But two bush- 
els of Douglas-fir cones are required 
to yield one pound of seed, and three 
bushels of the lodgepole pine. The 
last named cones are most difficult to 
treat, requiring the application of ar- 
tificial heat for a long time, together 
with moisture, in order to make the 
scales open. The moisture, to dis- 
solve the resin, is supplied by allow- 


Drying the Pine Cones 
on Trays 

ing water to drip upon the cones as 
they pass into the drying house. 

With cones of other species this is 
unnecessary, and they are simply 
spread on trays, stacked one on top of 
another, with wire-mesh bottoms, in 
a room where dry heat is furnished by 
a stove placed in the middle. As the 
scales open under the influence of the 
warmth, the seeds drop through. But 
this method is supplemented by other 
processes, more or varied, 
whereby the cones, after drying in the 
sun or otherwise, are agitated in large 
revolving cylinders. The sun-drying 
plan is always preferred when prac- 
ticable, 


A HAND DRILL USED TO TWIST 
RUBBER BANDS 


In twisting or winding up the rub- 
ber strands used as motive power in 
model aeroplanes, the ordinary hand 
drill, modified for the purpose, proves 


Winding Up Rubber Strands for Model Aeroplanes 
the Implement Used Being a Hand Drill Provided 
with the Necessary Extra Gear 
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a very convenient implement. A wire 
hook inserted in the jaws will suffice 
when it is desired to twist only one 
rubber strip at a time, but the drill 


here shown is provided with extra gear 
so that two rubber strands may be 
wound up at the same time, and in op- 
posite directions, 


Old Traction Engine Converted into a Logging Locomotive and Running on a Wooden Track 


TRACTION ENGINE HAULS 
LOGS ON RAILWAY 


One of the lumber companies oper- 
ating near Orting, Washington, has 
built a rather unusual logging railway 
and equipped it with homemade roll- 
ing stock. The track is composed of 
timbers hewn from small fir trees, laid 
on cross-ties placed from 8 to 10 ft. 
apart, and spiked together at the ends. 
The locomotive is an old traction en- 
gine of the type used for threshing. 
Four-inch flanges were bolted to the 
driving wheels, and the forward set of 
wheels were replaced by a homemade 
truck having concave wheels. The 
logging trucks or cars, also home- 
made, are likewise provided with con- 
cave wheels, 

The track is laid over exceptionally 
uneven ground, there being very little 
grading; one or two hillsides have to 
be climbed, and a river is crossed over 
a log bridge, but the ingenious outfit 
is found to operate very satisfactorily. 


FISHING WITH STEAM PISTON 
PUMP 


Taking fish from ponds and small 
lakes by means of a steam pump be- 
came so general recently in a certain 
locality in France that the authorities 
took measures against this unique 
method of fishing. The idea of fish- 
ing with a steam pump resulted from 
the draining of a pond for improve- 
ment purposes. Every stroke of the 
piston brought up fish as well as wa- 
ter, and the owner of the pumping 
outfit, seeing a good thing in sight, 
later modified the pump slightly, and 
rented it to the owners of other ponds 
or small lakes in the neighborhood. 
One pond of several acres was cleared 
of fish at an expense of but $8, and 
the profit obtained in selling the fish 
was extensive, but fear that such rapid 
fishing would lead to equally rapid ex- 
termination caused the authorities to 
step in and prohibit further use of this 
wasteful method. 
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THE QUALITY OF THE AMERICAN NAVY 


The Great Lakes Naval Training 
Station, situated on the shore of Lake 
Michigan, near Chicago, is the largest 
and best institution of its kind in the 
world. It was planned and built un- 
der the direction of Rear Admiral Al- 
bert Ross, U. S. N. Having com- 
pleted his work the admiral was 
invited to address the Chicago. Asso- 
ciation of Commerce, and the follow- 
ing extracts, taken from that address, 
throw some interesting side lights on 
the spirit and personnel of the Amer- 
ican Army and Navy, a spirit which 
is shown by the high standard of un- 
sparing service, and which is exempli- 
fied by the manner in which the Army 
engineers have constructed the Pan- 
ama Canal, 

“TJ had no idea I was to be selected 
for this work when | came back from 
a 27,000-mile trip inspecting the col- 
lieries and the coal-handling facilities 
of the world,” said Admiral Albert 
Ross. “A day or so after my return I 
went into the office of the chief of the 
Bureau of Navigation. He was in 
conference with the secretary of the 
Navy. 

“*Here’s an officer that will build 
your plant,’ exclaimed the secretary 
as I entered. 

“What plant?’ I asked. 

“*Why the Naval Training School 
of the Great Lakes.’ 

“I was surprised, ‘Mr. Secretary,’ I 
said, ‘excuse me but I am not a civil 
engineer nor an architect. I am a 
poor devil that goes to sea for a liv- 
ing.” 

“*When can you go?’ insisted the 
secretary. 

“«T have not written out my report, 
I just came in to report my return. 
The chief of the bureau hasn’t even 
said he is glad to see me back, but I 
can go on the job tomorrow morning.’ 

“The Secretary—it was Paul Mor- 
ton—said, ‘Could you go tonight? 

“*T can do better than that—I can 
go now,’ I replied, and I went.” 

Admiral Ross then described some 


of the work that is being done by our 
big ships. “Take the ‘Delaware’ for 
instance,” he said. “She went to sea, 
performed her usual trial trips, etc., 
and when the government wanted to 
honor the dead Chilean minister as 
highly as possible, the ‘Delaware’ was 
chosen to take his body around to 
Valparaiso. Although taken unaware, 
the captain prepared his ship immedi- 
ately. There were no protestations 
on his part that the ship was not pre- 
pared, She went around to the Pa- 
cific, and returned, making a record 
passage and then she went out on an- 
other trial and exceeded her contract 
speed, 

“She was chosen in consequence for 
the naval review at the coronation of 
King George, and when she went over 
to the coronation services, before she 
got in, she hauled the fires, and she 
painted and washed everything below, 
and when the English commandant 
sent over the offer of his ash-ladders, 
the captain said, ‘We have no ashes.’ 
When they offered him water, he an- 
swered, ‘\We don’t want any water.’ 
‘Well,’ said the commandant, ‘we will 
send the coal alongside.’ ‘We don't 
want any coal, thank you,’ was the 
reply. 

“She took her coal in the United 
States, and she went over on that trip 
and came back on the same coal. 
Now, that is the record of one of the 
ships in the United States Navy. And 
on her return, she went out on the 
target range, and it is a question now 
of what she did. They could not make 
any record because on the first salvo 
the target was entirely destroyed. 
Now, that is one of our great ships. 
She is not the greatest, because the 
‘Florida’ and the ‘Utah’ have joined 
the fleet, and they are our greatest 
product. We improve on every ship 
that we make. 

“Her performance showed the men 
that the Navy is bringing up today. 
The Navy is taking our youths off the 
street, making real men of them. We 
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teach them trades, because every man 
that goes aboard ship has got to ac- 
quire a half dozen trades; and every 
year we turn out 10,000 men back into 
civil life, and we take in 14,000 others 
to take their places. 

“In a recent boiler explosion, the 
fireman crawled over the tops of the 
boilers to the steam valves to turn 
them off. In the ‘North Dakota,’ they 
waded through fire and oil to rescue 
three of their comrades. On another 
ship where there was great danger of 
a disaster, three men participated in 
it, Arnold, Nalligan, and Bayes. Ar- 
nold closed the apartment door; Bayes 
was caught in the apartment door, got 
his arm torn off; Nalligan, with that 
quickness of action for which our 
young men are trained, took off his 
shirt, wrapped it tightly around the 
wound, stayed the flow of blood, and 
saved his life, 

“When the question of transfusion 
came up, the doctor said that he would 
have to take the blood from some one, 
and asked for volunteers. Arnold was 
the man who volunteered, because he 
said that he was responsible for that 
accident. The time came when they 


saw that Arnold had lost too much 
blood, and they called for another vol- 
unteer, but Arnold said, ‘No, not even 
if it takes the last drop.’ 

“On the ‘Missouri’ when that fearful 
accident took place, when they went 
down into the magazine and the water 
had been turned on, there was that 
gunner’s mate inside of that magazine 
throwing water out through the pow- 
der hole to keep the flames from com- 
ing into his magazine, and they got 
him out when the water was up to his 
neck. There wasn’t any question in his 
mind what he had to do, and he did it. 

“Take for instance one man, Cronin, 
who, when they were loading the guns, 
saw grains of powder in the breech of 
the gun, with the breech block clos- 
ing. He put his hand into the gun and 
wiped the grains of powder out, and 
when he held his hand up, it was fin- 
gerless! That is one of the men of 
the class I mean that we turn out in 
the service. 

“Our Navy means the strong man 
armed. The Navy is the most peace- 
ful organization in the world, but we 
are prepared to have the peace even 
if we have to fight for it.” 


WATER LEVEL OF NIAGARA FALLS LOWERED 


The diversion of water from the 
Niagara River has appreciably in- 
creased the impairment of the falls 
and has lowered the river stages above 
the rapids, says the Engineering Rec- 
ord. Comparison of the records of 
gauges, made during 1909 and 1910 
under the direction of the chief of 
engineers of the army, with those for 
the period from 1906 to 1908, show 
that this has resulted from the esti- 
mated increased diversion of 11,000 
cu. ft. of water per second between 
1906 and 1910. 

The greatest effect is shown on the 
Canadian side of the Horseshoe Falls, 
where there has been a lowering of 
about 3% in. However, the decrease 
of 11% in, in the shallow waters at the 
east end of the horseshoe has resulted 


in exposing greater lengths of crest 
line. The records of gauges at the 
Canadian end of the falls show a low- 
ering in the four years, for mean 
stages of Lake Erie, of about 914 in., 
6 in. of which are accounted for by 
extensive breaking away of the crest 
line and consequent increased flow 
over the center of the falls. The 
stages of the upper river are shown to 
have been lowered 1%4 in. in the pool 
above the upper cascade. 


CA writer in Moody's Magazine states 
that last year over 55,000,000,000 ft. 
of timber were cut in the United 
States. More than 18,000 acres of 
timber are cut in the United States 
every working day. 
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The Three-in-One Automobile Backed Up to a Stand to Receive the Coupe 


TOURING CAR, COUPE, OR MOTOR TRUCK IN ONE 


One of the new French automobile 
types is being advertised as three cars 
in one. Ordinarily it is a touring car, 
but the rear seat may be removed and 
replaced with a coupe for formal occa- 


THE SUBMARINE AND THE 
WHALE 


There is a fortune in store for the 
interviewer who will discover what 
whales think of submarines. The 
chances are that, if their feelings could 
be interpreted, astonishment would be 
the most marked emotion, though 
whales are so emotionless that it would 
be difficult, even then, to analyze their 
feelings. At least such is the idea of 
certain naval officers and seamen who 
steered a submarine unintentionally 
through a school of whales or large 
blackfish during the maneuvers of the 
battleships in New England waters 
this year. According to an official re- 
port made on the subject by the com- 
manding officers of the submarine 
“Stingray,” there was no interference 
by the whales or blackfish with the 
boat. 

“While making a submerged attack 
on the battleship fleet at anchor to the 
eastward of Block Island,” the report 
states, “several splashes about 100 yd. 


sions, or both the rear seat and the 
coupe may be left in the garage, and 
the car used as a truck. The illustra- 
tion shows the machine backed up to a 
stand to received the coupe. 


distant were seen through the peri- 
scope. The splashes or spouts re- 
sembled the splash of a small shell and 
it was thought that the ships were fir- 
ing. No sign of actual firing could be 
discovered, so the boat was brought up 
a few feet for better observation, and 
it was found that there were about a 
dozen large fish, black in color, on all 
sides of the submarine. As soon as 
this was determined, the boat was 
again submerged and the attack con- 
tinued. After making the attack and 
while returning to Great Salt Pond 
around the northern end of Block 
Island, another ‘flock of geysers’ was 
passed through. The fish were small 
whales or large blackfish, at least 25 
ft. long and some larger ones about 35 
ft. long. They did not interfere in any 
way with the submarine.” 


(The first copper mine to be developed 
in Central Africa is situated in the ex- 
treme southern part of the Congo Free 
State, and has been worked only a few 
months. 
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By EDGAR FRANKLIN 


E was a dear old horse, long- 

maned and large-hoofed, done in 
soiled whitish tones, and he bore the 
name of Pegasus with grace and dis- 
tinction. He lived many years ago, 
when the world was young and people 
picked wild flowers for the parlor table 
and believed in a hell, and the papers 
had nothing to print about the high 
cost of living. He owned a back like 
the Andean plateau, and on it four of 
us at the time used to ride, shouting 
gaily, about the upper pasture; six 
days he toiled before the plow or sent 
the sleepy hum of the mowing machine 
down the warm summer distances; on 
the seventh he jogged his way before 
the carryall, to the white church 
with the tall green blinds. And when, 
in the fulness of time, he passed on to 


“He was a dear old horse, long-maned and large- 
hoofed, donein soiled whitish tones.” 
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his forebears, we buried him weepingly 
in the corner of the 10-acre lot and 
erected a solid little maple plank by 
way of a headstone. 

And, oh, how vividly did that bitter- 
sweet picture of Pegasus and his day 
loom up, after the awful crash! 

Our head had ended its flight against 
the solid little maple plank, and the 
plank at least remained uninjured, its 
rudely scratched epitaph long since 
splintered away by the hand of Time. 
Off to the windward, seven thousand 
dollars worth of automobile tilted, up- 
side down, on the remains of a stone 
wall, and blazed merrily. To the lee- 
ward, so to speak, the chauffeur was 
lying, head upon a boulder, face to the 
skies, not dead, but sleeping. Nearer 
at hand sat the Owner of the Car, gaz- 
ing dumbly at the haywagon, the ditch 
and the barbed-wire fence through 
which we had passed in sweet, swift 
succession just one one-hundredth of 
a second after the front tire blew up; 
and even as he gazed, words returned 
to the Owner of the Car and he said 
thickly : 

“Tt’s—at the bottom of the whole 
business! I wish to heaven that it 
had never been discovered!” 

“The automobile?” we suggested. 

The Owner of the Car, smiling with 
grim, sanguinary satisfaction, pushed 
back the hair from his cut forehead and 
daintily picked his right upper eyetooth 
from its coy hiding place under a milk- 
weed. 

“No!” he said. “Gasoline!” 

And thus opened before us a field for 
thoughtful consideration and compari- 
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son of the old and the new, a field 
stretching from the childhood days of 
Pegasus and the little white church 
to that blazing, inverted fortune on the 
wall. Because the Owner of the Car 
was right: at the bottom of the whole 
business lay—gasoline! But for the in- 
sidious stuff, we should even then have 
been rattling along in a buggy, drink- 
ing in the sweet air, rejoicing in the 
green of the summer landscape; but for 
gasoline, that oblivious chauffeur per- 
son would have been whetting his 
scythe in the meadow or putting up 
orders in the grocery store; but for 
gasoline—but let us have done with 
this abstract moralizing and get down 
to the serious purpose of this, a purely 
technical, analytical treatise. 

What is gasoline? 

Commercially speaking, it is the 
reasonably limpid, colorless fluid, care- 
fully thinned and lightly sprinkled 
with tiny splinters—these latter being 
provided to clog your carburetor—for 
which the proprietor of the wayside 
garage charges you from 15 to 40 cents 
per gallon, according to the advertised 
price of your car and the presence or 
absence of a chauffeur on your list of 
accessories. Ordinarily, gasoline is 
found surrounded by “No Smoking” 
signs, the inference being that a lighted 
cigar is dangerous in its vicinage; al- 
though many hold that the article fre- 
quently encountered today might be 
used with the utmost success as the 
sousing factor of a fire extinguisher. 

In nature, we find gasoline to exist 
in petroleum, an indolent, oleaginous 
juice which went to the bowels of the 
earth to hide from the eye of man, 
and was dragged out and put to work. 
And, in. this connection, some day or 
other, when gasoline comes into its 
full recognition, a learned savant is 
going to get up a mighty interesting 
little monograph which will throw a 
new light on the true cause of earth- 
quakes and place the blame where it 
belongs. 

Chemically, one distills gasoline from 
petroleum. A little natural gas fizzles 
out at first; then a little fraction of 
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“Vividly did that bittersweet picture of Pegasus and 
his day loom up, after the awful crash.” 


rhigolene. Rhigolene, by the way, is 
an anesthetic, and in its presence here 
we find another example of nature’s 
wonderfully beautiful working: being 
about to endow us with gasoline and 
all that it entails, a perfectly reliable 
pain-killer is first provided, to be 
tucked away conveniently and used 
when needed. The rhigolene worked 
off, gasoline boils its way into exist- 
ence, There are several varieties, plain 
and fancy, light and heavy, each with 
its uses. The last of the lot to come 
over is “stove” gasoline, and even this 
lives up to its honored surname, as a 
source of action and entertainment. 
Handled by an absent-minded person, 
in just the improper way, a gasoline 
stove will furnish more real motion and 
diversion than any other one thing un- 
der the sun. With the load of gaso- 
line removed, a pang of shame comes 
to petroleum; it settles down con- 
tentedly to give forth kerosene for our 
lamps, vaseline for our burns, paraffin 
for our jelly jars, and it gasolines no 
more. 

In a mechanical way, the application 
of gasoline is ridiculously simple. You 
take a given quantity of the fluid and 
shake it up until it turns into spray; 
then you mix this with the requisite 
amount of air and put the mixture in- 
to a confined space. This done, 
squeeze the gas as much as possible 
and drop in one electric spark. If the 
confined space happens to be a house, 
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“Making repairs, the life work of the motorboat owner, 
brings strange words from the man with the book 
of directions and the monkey wrench.” 


the roof goes off; if it chances, more 
happily, to be the cylinder of a gaso- 
line engine, the piston goes down— 
the crank jerks around—the shaft is 
turned through a certain part of the 
complete revolution—and there you 
have the principle of the gasoline en- 
gine in a nutshell. Aerate your gas, 
squash it flat, light it up with elec- 
tricity and a power stroke is the log- 
ical result. 

Did the original discoverer foresee 
the path which billions upon billions of 
power strokes were to pound through 
the future? The charitable throat is 
tempted to shout a hoarse and horri- 
fied negative. One cannot believe that 
an actually human being could delib- 
erately lay gasoline upon the shoulders 
of a helpless posterity. Better that 
such a creature had been stricken with 
a fit as he stood before his work-table 
that day, to emerge from the final con- 
vulsion as kerosene oil distilled pla- 
cidly and usefully into his retort, with 
rhigolene drowned forever in name- 
less, unidentified gasoline and cast 
away as worthless! 

For what has the stuff accomplished ? 
Consider, first of all, the farmer’s little 
stationary engine. Time was when 
handsome, finely dressed, perfectly 
spoken gentlemen toured the country 
elegantly, selling treadmill threshers 


and such. Where are they today? 
Dead, perchance, of starvation—sitting, 
homeless and hopeless, on _ park 
benches, perhaps—hurled out of busi- 
ness and activity and income by the 
onrushing tide of gasoline! Time was, 
too, when other prosperous gentlemen 
went about accepting orders for wind- 
mills, pretty, decorative, useful things, 
which pumped the farmer’s water and 
stored it for him against his hour 
of need. They, too, are gone from 
sight; their voices are drowned for- 
ever in infinite explosions of the one- 
cylinder monstrosity ; today the farmer 
puts in new batteries, curses the mag- 
neto, kicks the carburetor and pumps 
by gasoline. He is not the farmer of 
the olden day, for the poetry of his 
life is gone; even his mellow parlor 
lamp, about which the family used to 
congregate in the early evenings and 
listen to the melodeon, has been taken 
away; out in the lean-to beside the 
carriage house, his gasoline- dynamo 
unit is whanging and snarling its way 
through the night. 

Perhaps, though, an even greater evil 
is to be found in the gasoline motor- 
boat. Whatever the advertising and 
the pictures of foam curling about the 
bows might lead one to suppose to the 
contrary, the sole purpose of the motor- 
boat is the manufacture and distribu- 
tion of Noise, spelled with a capital N. 
We are told that, some decades ago, 
a Frenchman tried to work out his 
idea of a boat propelled by an internal- 
combustion motor. Being in the early 
stages of the game, he created his in- 
ternal combusts by packing his cyl- 
inder with blasting powder and touch- 
ing it off at regular intervals. The 
whole notion was absurd and the thing 
a dead failure, for it made nowhere near 
enough noise. Investigating the past 
performance of sheer, nerve-wrecking 
racket we find the modern marine 
motor tagged “First,” while the name 
of mere blasting powder appears in 
small type, somewhere down near the 
bottom of the “also ran” list. Water- 
front cities pass ordinances forbidding 
the motorboat to mote audibly within 
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97 miles of City Hall; seaside hotels 
bankrupt themselves paying huge 
orchestras to drown the noise; elderly 
people, who built their handsome sum- 
mer homes on mountain lakes 20 years 
ago, sell their places at one-quarter 
cost and flee to the holy peace of tiger- 
infested jungles for the heated term. 
Yet the motorboat goes on triumph- 
antly, pointing its exhaust clear out of 
water and sending its machine-gun 
symphony up to shake the stars—for 
we are in the grip of gasoline now! 

Nor is the engine itself the only 
source of evil sounds about the motor- 
boat. Making repairs, the life work 
of the motorboat owner, brings strange 
words from the man with the book of 
directions and the monkey wrench. 
Good men, good citizens, church goers 
ordinarily incapable of the mildest 
“darn,” have been known, after a day 
of conventional repair work on a 
moored motorboat, to turn their faces 
to the sky and scream out such curses 
as caused women to swoon and strong 
men to blanch and cross themselves. 
There is upon authentic record the 
case of a canal-boat captain who, after 
53 years of active practice of his pro- 
fession, listened for a full day to the 
deacon who repaired: the motorboat 
tied alongside his craft. At eventide, 
the captain of the canal boat went be- 
low and, standing before a mirror, cut 
his throat, fairly thrust out of dis- 
gusted existence by the gasoline-driven 
profanity that had brought home to 
him full realization of his own utter 
anathematic impotence! In its day, 
that man’s vocabulary had scorched 
bridges and withered hardy flowers 
along his canals; yet it could not com- 
pete with the vocabulary engendered 
in a mere novice by gasoline. 

Of the automobile, gasoline’s master- 
piece, too little cannot be said. It is 
with us, permanently now, it seems. A 
dozen years ago, wise legislation could 
have checked its unhallowed sway; 
that time is gone. It is gone, along 
with the soft patter of hoofs on coun- 
try roads and the musical clatter of 
iron shoes on paving stones; gone with 


“The inventor is now pouring acid in the eye of the 
Jersey bull, noting the resultant sound, to construct 
therefrom new notes for the auto horn.” 


the lazy, dreamy, rustic moonlight 
drive of romance and the comfortable 
Sunday afternoon jaunt of the family ; 
gone with the doctor’s chaise and the 
faithful gray nag, with the stately vic- 
toria and the sedately prancing span; 
gone even as the liver-pill announce- 
ment and the cross-roads sign which 
told us that Drowsyville was 7 miles 
ahead. With gasoline enthroned, our 
turf road is a memory and in its place 
we build broad highways of Harvey- 
ized steel, to plow ruts in the same with 
our tires and Harveyize again; today 
the noble liver pill is painted out and 
in its place stands: “Danger—Curve— 
Slow Down to 100 miles an Hour!” 
and where the way to Drowsyville was 
indicated: “Bangs’ Garage—10 miles. 
‘Phone for the Wrecker!!” 

No more does mother scrimp the 
grocery fund or father ignore his need 
of new shoes, that the old homestead 
may be free and clear. Mother is 
busy tacking a new frill and fresh 
ribbons on last year’s automobile bon- 
net, while father hustles madly about 
the local financial district—for if we 
can raise a third mortgage we are go- 
ing to swap in last year’s car and buy 
a still bigger one! No more does the 
family physician rein in his steaming 
charger, after 15 minutes’ hard gallop 
through the dust; instead, he enters 
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cool and cynical and rather annoyed 
at owning a car that will not do that 
mile and a half in better than 76 sec- 
onds. No more does the long-haired in- 
ventor moon through the night watches 
in search of perpetual motion. Quite, 
indeed, the contrary. The long-haired 
inventor is out behind the barn just 
now, pouring concentrated sulphuric 
acid into the right eye of the Jersey 
bull, that he may note carefully the re- 
sultant sound and construct therefrom 
a brand-new kind of automobile horn. 

But enough of this vain repining over 
the automobile’s work; we have still 
the aeroplane to consider—or to pass, 
perhaps, with gaze averted. And the 
aeroplane is gasoline’s most subtle stab 
at civilization. The motorboat may 
damage no more than one soul, al- 
though that presumably is rather im- 
portant. With the automobile, too, the 
victim may suffer and survive; indeed, 
considering that one can hardly go 
more than a dozen feet from the ground 
before steering back for collision with 
something solid, the automobile may be 
rather too safe for the tastes of gaso- 
line. And there, very likely, lies the 
true reason for the frisky fluid’s pro- 
duction of the aeroplane, for to a dead 
certainty you have only to stick to the 
aeroplane long enough and the aero- 
plane, with its roaring gasoline engine, 
will get you. It is a deftly devised 
affair, this contraption of rigid wings 


and taut wires; a dozen times, a hun- 
dred times, you may soar aloft and 
come down alive; and then, when you 
have been lured to just the right spot, 
just the right number of thousands of 
feet above just the right hard spot, 
the engine will stop and—a few sec- 
onds later you will stop too, although 
you may never be aware of the fact. 
And—argue if you like, shout yourself 
hoarse in seeking to controvert the 
truth, write volumes to prove that 
such is not the case, and volumes still 
until the Supreme Court suspects your 
affiliation with a Trust and orders you 
to dissolve—gasoline did it! 

It has a use—so much is admitted. 
When we gaze mournfully upon that 
last year’s fancy vest and reflect that 
a good five dollar bill will have to go 
before we cherish its like again; and 
when we look up suddenly to see a 
dime’s worth of gasoline holding to- 
ward the five dollar bill a great white 
light of salvation—yes, it has a use. 
And you hold that the grim gift does 
other good, too? Perhaps, if your mod- 
ern eyes survey the situation with all 
their speed blindness; perhaps, if you 
think it good to souse through the sur- 
face of the deep at 30 miles an hour or 
tear across the landscape like a de- 
mented thunderbolt or go scooting 
through the circumambient atmos- 
phere, where you have no business, 
anyway. But real good—bah! 


MACHINE WRENCH HAS 
PIVOTED JAW 


A new design of machine wrench, 
having a pivoted jaw, permits a grip on 
five of the six 
faces of a nut, 
and thus elimi- 
nates the possi- 
bility of slip- 
page. The 
wrench is of German manufacture and 
is made in eight sizes. 


CA hydro-aeroplane meet will be held 
at Monaco in March. 


WHOLESOME FOODS POISON 
SOME PEOPLE 


A great number of people have a 
strong aversion to certain foods, even 
those considered most wholesome and 
sound, and, similarly, certain medi- 
cines, in themselves very mild and non- 
poisonous, have the most violent effect 
on some systems. 

Veal, pork, oysters, clams and fish 
often produce symptoms, which, ac- 
cording to a French scientific publica- 
tion, are pronounced by physicians to 
be the result of ptomaine poisons exist- 
ing in the foods before they are taken 
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into the system. But while this is no 
doubt the case in many, and perhaps 
most cases, medical men now know 
that in certain such cases the poison 
has been developed in the human sys- 
tem itself, instead of being taken in 
with the food. Even such wholesome 
foods as milk and eggs are poisonous 
to some systems. Many persons can- 
not eat strawberries without becom- 
ing afflicted with skin eruptions, 
such as hives, and the like, while other 
persons in the family, eating berries 
from the same box, are in no way af- 
flicted. 


A TELESCOPE BUILT LIKE A 
STEEL BRIDGE 


The construction of an immense tel- 
escope and mounting out of doors 
which can be exposed to the elements 
the year round without fear of dam- 
age has been planned by Prof. David 
Todd of Amherst college. Describing 
his plans in an article in Popular As- 
tronomy, Professor Todd states that 
he proposes to build his telescope not 
in tubular form, but of great steel 
trusses, like a bridge. The observer 
would occupy a basket contrivance 
swinging from the lower or observing 
end of the telescope and would rise 
and fall with this end as though on a 
gigantic seesaw. The telescope would 
be 200 or 300 ft. long and for such 
length may have a 5-ft. objective. In 
describing the plans Professor Todd 
does not specifically indicate what di- 
mensions he would use, simply de- 
scribing the building of such a 
machine and some of the problems he 
expects to meet and overcome. 

The construction of the telescope, 
he states, would be the work of a civil 
engineer rather than of an instrument 
maker, and the material used would 
be structural steel. The construction 
begins in the middle, as a bridge en- 
gineer would begin to build a canti- 
lever, it is stated. There would be two 
tall steel piers on which the central 
portion of the telescope would rest 
and where the bearings for the adjust- 
ment would be placed. The central 


part of the structure would be a cube, 
about 20 ft. square, and this would be 


Proposed Outdoor Telescope Built of Structural Steel, 
Designed to Withstand All Weather Conditions 
connected with the two ends of the 
telescope with steel beams properly 

braced. 

The upright piers would rest on a 
mounting which Professor Todd 
thinks would be at least 50 ft. in diam- 
eter. It is planned to house carefully 
the parts of the apparatus that would 
be injured by the weather. As stated, 
the plans for the telescope have only 
been made in a tentative way. It is 
estimated that the instrument and its 
mounting would cost about $250,000. 
It would be moved by electric power, 
the control of which would be located 
in three places, to facilitate operation 
and manipulation, 


The Japanese government has con- 
tracted for the construction of an 
armored cruiser of 27,000 tons to be 
built in Japan of English and German 
steel. 


@Great success has attended the work 
of the new School of Technology at 
Halifax, N. S., where 400 students are 
being taught to become fishermen. 
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AN INTERESTING FRENCH 
SIGNALING CLOCK 


An automatic electrically operated 
alarm clock, which, when once set, will 
sound an alarm, operate other signals, 
or regulate electric systems, one or 


The Clock Set to Sound Set to Sound an Alarm or 


an Alarm or Operate a Operate a Control at 3:05 

Control at 3:05 p. m. Each Pp. m. on Saturday, Sun- 

Day day and Wednesday 
more times a day, ata certain hour 
every day, or on certain days only, has 
been constructed by a French jeweler. 
The first of the illustrations show it set 
for giving an alarm at 3:05 p. m. every 
day, while the other shows it set to 
give an alarm at the same time of the 
day, but only on Saturday, Sunday and 
Wednesday. 

For the purpose of timing the signal 
or alarm with sufficient nicety, the 
clock’s dial has, at the outer periphery, 
an additional scale of 5-minute spaces, 
as traversed by the hour hand. By 


_ means of this additional scale, the set- 


hand may be easily pointed at the exact 
hour and minute the alarm is to be 
sounded. 

Pivoted to the set-hand is a disk pro- 
vided with four ivory buttons, two 
white and two colored, the former ar- 
ranged lengthwise of the hand. When 
the hour hand strikes the white button 
it sets the disk in motion to the left 
and causes it to make a quarter revolu- 
tion, an electric circuit is closed for a 
certain length of time, and the alarm 
bell or other signal is operated. When 
the hand passes the same point 12 
hours later, or 3:05 a. m., it strikes a 
black button, but this does not close the 
circuit, only serving to give the disk an- 
other revolution, and to bring the other 
white button in line to be touched by 
the hour hand at 3:05 p. m., the follow- 


ing afternoon. Thus the alarm is 
sounded at 3:05 p. m. each day as long 
as the set-hand remains in position. If 
it is desirable to have the alarm 
sounded every 12 hours instead of just 
once each day, white buttons are sub- 
stituted for the two colored buttons. 

When it is designed to sound an 
alarm at the same time of day, but only 
on certain days, the disk is equipped, 
in addition to the four buttons, with 
two projections, and a second disk, pro- 
vided with seven projections, one for 
each day of the week, is also arranged 
on the set-hand, as shown in the second 
illustration. The projections or teeth 
of the second disk, all of which are re- 
movable and interchangeable, are, like 
the buttons on the first disk, of two 
colors, and are likewise so constructed 
that only the white ones close the elec- 
tric circuit. Therefore, if the user of 
the clock desires the alarm to be 
sounded at 3:05 p. m., on Saturday, 
Sunday, and Wednesday, and to be 
silent on the remaining days of the 
week, white teeth are inserted in the 
slots of the disk representing Saturday, 
Sunday and Wednesday, and the four 
slots representing the other four days 
are provided with black teeth. At 3:05 
p. m. each day one of the projections 
on the first disk, brought into position 
by the hour hand striking the white 
button with which it is in line, will en- 
gage with one of the teeth of the other 
disk, and if the tooth struck is a white 
one, the alarm will be operated. 

By having a number of such set- 
hands arranged over the clock’s face, a 
variety of purposes may be served, such 
as signaling the beginning and ending 
of work, of the lunch hour, etc., or to 
close an electric circuit at a certain 
hour and open it at another, thus regu- 
lating a lighting system. 


(Large artificial lakes have been con- 
structed at Delta and Hinkley, N. Y., 
to supply the new barge canal with 
water. The lake at Delta impounds the 
waters of the upper Mohawk, and will 
be 4 miles long, 2 miles wide, and con- 
tain 20,750,000 gal. of water. 
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EXCEPTIONALLY COMPLETE 
REAR-SIGNAL SYSTEM 


The rear-signal system for automo- 
biles just brought out by a Philadel- 
phia concern is exceptionally complete 
and neat in appearance. The bracket 
is studded with four lamps and an elec- 
tric horn, and beneath it is suspended 
the license tag. The center lamp of 
the group, which is the largest, is the 
red tail light, but it also serves to il- 
luminate the license tag, being pro- 
vided in its lower part with a glass 
through which rays of white light are 
diffused over the tag. To the right and 
left of the red light are white. lights, 
and above the red is a green one. 
When the driver of the automobile in- 
tends to stop, he throws the green 
light on by pressing one of the buttons 
of the electric operating device. If his 
intention is to turn to the right or left, 
he throws on the corresponding white 
light. The horn sounds automatically 


How the Atto Rear-Signal System is Installed 


at each flash of light, thus drawing 
more attention to the signal. 

To be understood, this device and 
others of like nature depend, of course, 
upon general usage. 


A FRENCH “WEIGHING” GAME 

A unique game in which the degree 
of skill in estimating the weight of a 
number of balls by holding them in 
the hand one at a time constitutes the 
ability of each player, is meeting with 
much favor in France. The accessories 


are the balance device, shown in the 
illustration, and two sets of balls, all 


Playing the New French Weighing Game 


alike in size, varying but slightly in 
weight. 

In starting the game, the beam of 
the balance is locked in place in the 
same manner as the ordinary weighing 
balance, and each player takes a set of 
balls and proceeds to place them, one 
at a time, in the depressions in the re- 
spective pans. The object of each 
player is to place the heaviest of the 
balls in the depressions farthest from 
the center of the balance. After the 
balls are in place, the beam is released 
and a hand on top of the balance regis- 
ters the winner and the number of 
points his side outweighs or outbal- 
ances that of his competitor. Thus the 
player who can estimate most accur- 
ately the comparative weights of the 
balls by simply weighing them in his 
hands wins the game. 


ALUMINUM PULLEYS 


An American manufacturing com- 
pany has recently adopted aluminum 
pulleys for its large planers and for a 
number of other machines. The alu- 
minum diminishes the weight of the 
pulleys, which, when made of cast iron, 
are practically heavy flywheels, retard- 
ing the action of reversing the motion. 
It is also claimed that the lighter alu- 
minum pulleys are more economical, 
reducing the friction and prolonging 
the life of the belts. 
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COLLAPSIBLE ERECTING 
DERRICKS 
The Italian army is provided with 
several erecting derricks of a_ col- 
lapsible nature, to be used primarily in 
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Two of the Collapsible Derricks Used by the Italian 
Army in Erecting Airship Hangars. The Derrick at 
the Right is in Position for Work, and the One at 
the Left is in the Course of Erection 


the erection of airship hangars in the 
field. The hangars, intended for the 
large dirigibles, are made up of a series 
of parabolic-arch trusses, tied together 
by longitudinal struts or purlins, and 
covered with a heavy metalized cloth 
or canvas. These arches, about 100 ft. 
wide and 80 ft. high, are divided into a 
number of pieces small enough to be 
loaded on wagons or railway cars for 
transportation, and it is for the erection 
of these that the collapsible derricks 
were designed. 

The accompanying drawing shows 
two of the erecting derricks, the one at 
the left being in the course of erection, 
and that on the right, complete and 
ready for work. Each derrick consists 
of three sloping stiff-legs carrying 
above them a rigid framework for the 
working sheaves. Each of the stiff- 
legs is hinged to bend outward at its 
middle, and is pinned securely to a 
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solid frame at the bottom. From the 
center of this solid frame rises a short 
vertical member carrying at its top 
three pulleys, in line, respectively, with 
the three legs. The cable is carried 
through these pulleys to the derrick 
legs, which are lying jack-knife fashion 
on the ground, power 4s applied and 
the legs are thus raised into position. 
The hinge-joints are then fixed and 
each leg is braced and tied to the center 
vertical member. During the opera- 
tion the derrick is kept from toppling 
by guy wires. 


AN EASILY HANDLED AUTO 
HOOD 


An analysis of the work required to 
raise an automobile hood of the usual 
pattern shows that the force is applied 
in a most uneconomical manner, and 
that it is only a matter of making 
suitable arrangements for a more me- 
chanical action in order to greatly de- 
crease the physical effort. 

This is demonstrated in a new hood. 
Although in appearance it shows no de- 
parture from an ordinary hood, it can 
be quickly and easily raised into posi- 
tion by one man. This is made pos- 
sible by having the forward hood stick 
on each side hook to the first of the 
back hood sticks in such a manner that 
the force exerted by the operator is 
transmitted through the stick which he 
grasps to a point on each of the rear 
sticks where the least pull is required 
to lift them. The hood, having been 


This Automobile Hood can be Raised in a Few 
Seconds by One Man 
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partly raised in this manner, is then 
completely raised by slipping the metal 
ends of the forward sticks into the slots 
at the sides of the front seat. This is 
also accomplished without much exer- 
tion, because the weight of the for- 
ward sticks and the covering is still 
taken by the hooks on the rear sticks, 
on which they may swing. The final 
action is to pull one of the front sticks 
forward, when, by the design of the 
hooks, they naturally detach them- 
selves from the rear sticks, and then to 
pull the hood taut by buckling the 
straps to the forward end of the mud- 
guards. 

In actual practice the hood may be 
raised by one man in a few seconds. 
The cost of the hood is only increased 
above that of the usual hood to the ex- 
tent of the value of the hooks and their 
fitting. 


PRIVATE MOTORCYCLE 
GARAGE 


Motorcycles are ordinarily kept in 
basements, under or on back porches, 
and in barns or stables, but there is a 
growing demand for garages and the 
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An Inexpensive Homemade Motorcycle Garage 


idea is commendable. A garage, such 
as is shown in the illustration, is in- 
expensive and has many advantages. 
seing 8 ft. long by 5 ft. wide, it has 
ample accommodation for the machine 
and room to work upon it. There is 
also room for the storage of gasoline 
and oil, and it affords protection 
against dust and rain, and, with the 
doors securely locked, against med- 
dling or theft. 


THE SONG OF THE WIRE 


By BOREAS 


oh is the song of the wire — 
Th’ electric wire , 
The slender thread with the soul of fire — 
With the wings of light that shall never tire — 
With a power and grandeur awful and dire— 
This is the song of the wire, 
Th’ electric wire. 


Oh! I am the monarch of light and of dark- 

The power of life and of death; 

I can quicken your pulses or lay you stark, 

By a touch of my fiery breath. 

My life-blood is ether — the life of the world 
From pole unto pole— 

The planets were spinning in harmony hurled 
At the birth of my soul. 


= 


For aeons of ages | slept in the earth, 

Awaiting a master's call; 

(The power in bondage is little worth, 

And the sweets of idleness pall.) 

But now I am singing and humming in glee — 
While Pluto doth quake ! 

Redemption is come — Iam free! | am free! 
My heart is awake! 


This is the song of the wire — 

Th’ electric wire ; 
The slender thread with the soul of fire — 
With the wings of light that shall never tire — 
With a power and grandeur awful and dire — 
This is the song of the wire, 

Th’ electric wire. 
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POCKET TRIPOD FOR 
PHOTOGRAPHERS 
A tripod which can be taken apart 


and put up in a case so small as to be 
conveniently carried in a coat pocket, 


A Photographer's Tripod Which Fits in a Case Small 
Enough to be Conveniently Carried in the Pocket 


is being marketed in France. Each leg 
consists of two parts which screw to- 
gether, and each part has three tele- 
scopic members. The parts fit in the 
flat case as shown. 


THREE-GUN TURRETS WITH 
14-INCH RIFLES 


Three 14-in. guns will appear in each 
of two of the four turrets of the new 
battleships “Oklahoma” and “Nevada,” 
authorized at the last Congress, when 
these vessels are placed in commission. 
As the United States will be the first 
to place guns of the 14-in. type afloat, 
in the battleships “New York” and 
“Texas,” now building, the naval offi- 
cials now are directing their energies 
toward concentrating these big guns in 
as few turrets as possible. 

Although doubt is expressed as to 
whether the 16-in. gun, which the army 
is now working on for coast-defense 
work, would ever be available for bat- 
tleship use, owing to the tremendous 


‘strain of the recoil on the gun plat- 


form, it is believed that a platform 
which can stand the strain from the 
simultaneous discharge of three 14-in. 
guns would stand the recoil from two 
16-in. guns. Ordnance experts explain 
that the shock from three 14-in. guns 
would certainly be much greater than 
that from two of the 16-in. type. 

It is explained that the primary pur- 
pose of concentrating the ten 14-in. 
guns aboard the “Oklahoma” and 
“Nevada” in four turrets instead of us- 
ing five as in the case of the “New 
York” and “Texas,” is to reduce the 
weight of the armor necessary to pro- 
tect the guns. 

While the United States navy is not 
the first to use the “three-guns-in-a- 
turret” feature aboard its big battle- 
ships, it will be the first to use three 
big guns of the 14-in. type in a single 
turret. Italy and Russia are now build- 
ing several ships with that feature, but 
their turrets will house three 12-in. 
guns, 

Although England will for a short 
time enjoy the distinction of having 
the largest gun afloat—a vessel now 
under construction by that country 
having a 13.5-in. gun—that honor will 
be snatched from her when the “New 
York” and “Texas” are placed in com- 
mission. 

An interesting feature in connection 
with the use of 14-in. guns is that it has 
been proven by ordnance experts un- 
der comparative firing tests between 
the 12-in. and the 14-in. guns that the 
accuracy of the latter is somewhat 
greater than that of the former. A 
broadside fire from the ten 14-in. guns 
forming the main batteries of the “New 
York” and “Texas,” when they are 
completed, will result in throwing ap- 
proximately 7 tons of hard steel toward 
an enemy. 


CCalifornia fruit growers are experi- 
menting with the curing of lemons in 
“sweat houses” by the exhaust from 
gasoline engines instead of by coal-oil 
stoves as has heretofore been the prac- 
tice. 
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A Fly Falling in an Attempted Flight from the Floor after Its 


Balancers were Removed 


The Same Result when Attempting to 
Fly from a Table to the Floor 


INSECT FLIGHT MAY AID AIRMEN 


Although the comparison between 
an insect and a mechanical contrivance 
is limping, many useful lessons may be 
found in studying the flight of the 
latter. Bird flight has been exhaus- 
tively studied for centuries by men 
seeking a means of flying, but not so 
the insect, and while conditions of 
equilibrium are no doubt the same in 
both, the latter deserves much atten- 
tion, for the evolutions of insects in 
the air are, as a rule, far more intri- 
cate and varying. 

The insects of the Diptera order, to 
which the common housefly belongs, 
have, as a rule, one pair of wings and 
rudimentary remnants of another 
pair, in the form of a club-shaped or- 
gan on either side of the thorax, be- 
hind the wings. These organs are 
called “balancers,” and, as_ experi- 
ments have shown, are indispensable 
in the maintenance of equilibrium. A 
fly from which they have been re- 
moved cannot direct its flight, and if 
as shown in one of the illustrations it 
tries to fly from the edge of a table, 


The Club-Shaped Organs Marked B are the Fly's 
Balancers 

A Fly Enabled to Fly after Having Its Balancers 
Removed had Its Faculty of Normal Flight Restored 
by the Attachment of a Piece of Horse Hair to Its 
Abdomen 


will immediately take a downward 
course, dropping to the floor on its 
head about 3 ft. away, and falling over 
on its back. Similarly, if it tries to 
fly from the floor after succeeding in 
getting on its feet again, it will rise 
in the air 2 or 3 in, and then again 
tumble, striking on its head and turn- 


Fig. 1— Back View of a Fly in Horizontal, Ascending, 
and Descending Flight, Showing the Axis of Susten- 
tion and the Center of Gravity in Each. The Black 
Spot is the Center of Gravity 


ing over on its back as before, but only 
about 4 in, from its starting point. 
Horizontal and ascending flight be- 
comes absolutely impossible. 

The similarity between these artifi- 
cially produced insect mishaps and 
many an aeroplane accident is strik- 
ing, and a study of why the removal 
of the fly’s balancers causes it to up- 
set may go a long way toward solv- 
ing the problem in aeroplane con- 
struction. The club-like balancers of 
the fly are shown in one of the illus- 
trations. In Figs. 1 and 2, in back and 
side views, is shown a fly in horizon- 
tal, ascending, and descending flight, 
respectively. The dotted horizontal 
lines in Fig. 1 show the axis of sus- 
tention provided by the movements of 
the wings, and the black points show 
the centers of gravity. The fly main- 
tains its thorax and abdomen in the 
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same plane in horizontal, descending, 
or ascending flight, but the balancers 
change position in each so that, as 
shown in Fig, 2, the center of gravity, 


Fig. 2—Side View of Horizontal, Ascending, and Des- 
cending Flight of a Fly, Showing How, by the 
Changing Position of the Balancers, the Center of 
Gravity, G, is Always Maintained below the Axis of 
Sustention, P 

G, always remains below the point or 

axis of sustention, P. 

The class of insects of which the 
bees are members, maintain the same 
relative positions of point of susten- 
tion and center of gravity by tilting 
the abdominal part of their bodies as 
shown in Fig. 3. In another illustra- 
tion is shown an interesting experi- 
ment in which a fly had its faculty of 


Va, 
P , 
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Fig.3— The Bee Achieves the Same Relative Position 
of Point of Sustention and Center of Gravity by 
Tilting the Abdominal Part of its Body 

normal flight artificially restored after 

having its balancers removed. A piece 

of horse hair was attached by means 
of a quick-drying paste to the under 
side of its abdomen, and, after the few 
trials necessary before the piece of 
hair was at last shortened to the re- 
quired length, the insect was able to 
fly with as much security, if not as 

‘easily, as it did before the amputation 

of its natural balancers. 


TRAIL OF GASOLINE ACTS AS 
FUSE 


One of the most remarkable cases of 
motor-car destruction took place in Los 
Angeles recently, when an automobile 
in jolting over a street-car track sprung 
a leak in its gasoline tank. The car 
traveled some little distance before the 
driver became aware of the trouble, in 
fact, the engine refused to operate 


from shortage of fuel before the chauf- 
feur noticed the leak. Leaving two 
young women passengers in the car, he 
got out to investigate. He observed a 
trail of fire approaching the way he had 
come, and though he sprang to the 
rear of the car and tried to trample out 
the flame, it enveloped the machine 
almost instantly, and it was only by 
good luck that the two occupants were 
rescued. 

It developed that a traffic policeman 
at the corner where the leak started 
had observed a puddle of gasoline, and 
very sagaciously he struck a match 
and applied it to the fluid to see what 
would happen. He saw. The trail of 
gasoline acted as a fuse and the fire ran 
after the car at a pace that broke all 
speed laws. As the tank was empty, 
there was no explosion, but there was 
enough drip under the wheels to make 
a flare that destroyed everything in- 
flammable about the car and left it a 
total wreck. 


ELECTROMAGNETS FOR 
OCULISTS 


Electromagnets of special construc: 
tion have been made use of for some 
time by oculists in extracting metal 
particles which 
accidentally 
penetrate the 
eye, but this 
apparatus, de- 
signed by a 
Swiss oculist, 
is of a new and 
advanced type. 
An important 
feature is the 


form given the Y \ 
active pole, for 
the less the 


pole projects 
out of its wind- 
ings the > 
is its & & 
power of at- 

traction. The field of operation, how- 
ever, must not be obstructed, so the 
new electromagnet is made bell-shaped. 
The windings near the pole are of the 
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same general shape so as to leave the 
field of vision equally free on all sur- 
rounding sides of the operating point. 

Another feature of the apparatus is 
its foot-lever control. The action of 
pressing the foot lever closes the elec- 
tric circuit, and the release of the lever 
breaks the circuit. This leaves both 
hands of the oculist free to perform 
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the operation. Sparks, which might 
form on contact, are suppressed by a 
suitable arrangement, and, on account 
of the comparatively low density of 
the current, the heating of the wind- 
ing is so insignificant that the appar- 
atus can be used for long periods of 
time. Several types of operating 
points are used, 


FUTURE POPULATION OF THE 
UNITED STATES 


As estimated by Prof. W. J. McGee 
in an article in Science, the popula- 
tion of the United States will reach the 
billion mark in a little less than three 
centuries. He bases his estimate on 
the last census, and takes into account 
all sorts of conditions and circum- 
stances, which he says are rarely noted 
in such estimates, although they are 
logical and should be given due weight. 

“The advances during recent years 
in etiology, sanitation, surgery, and 
other factors of health and viability 
(capability of life) have virtually given 
a new lease of life to mankind,” says 
Professor McGee, “while the influence 
of enlightenment is rapidly spreading, 
so, in spite of a declining birth rate, the 
population of the world generally ap- 
pears to be increasing at an unprece- 
dented rate.” 

Professor McGee’s figures give the 
United States a population of 181,000,- 
000 in the year 1950, 348,000,000 in 
2000, 545,000,000 in 2050, 757,000,000 
in 2100, 930,000,000 in 2150, and 1,017,- 
000,000 in 2200. 


AUTOMATIC SLIDE-CHANGER 
FOR STEREOPTICONS 


The hand manipulation of slides 
when a stereopticon exhibition is be- 
ing given is often unsatisfactory be- 
cause the machine operator may delay 
the changing of slides, get a slide in up- 
side down, or mix the order of expos- 
ure. To remedy this an automatic 
slide-changing apparatus has been 


placed on the market. 
In this apparatus the slides are 


Ley 


Am Automatic Apparatus for Feeding Slides to a 
Stereopticon Machine 

radially arranged in a drum which ro- 
tates around a vertical shaft, and are 
held at the bottom in U-shaped spring 
clips, which are pivoted at the outer 
circumference of the base so as to 
allow the slides to be dropped into po- 
sition before the objective of the pro- 
jecting lantern. The drum is rotated 
by clockwork and its motion is inter- 
mittent, being regulated by an escape- 
ment so that each slide remains before 
the objective a certain length of time. 
After the displayed slide has been re- 
turned to its upright position, the drum 
moves forward one step and the next 
slide drops down before the objective. 
The automatic lowering and raising of 
the slides is accomplished by a system 
of levers and counterweights connected 
by a cable, which is wound up by 
clockwork on a spool and unwound 
therefrom by the counterweights. 
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A CHECKERBOARD FOR FOUR 
PLAYERS 


To make possible a four-handed 
game of checkers, two playing part- 
ners, or all four playing their own 
game, the board shown in the illustra- 
tion has been constructed in France. 


A French Checkerboard Designed for Four-Handed 
Games 


The game is played with either 20, 36, 
56, or 80 men, and the squares are in 
four different colors which divide the 
board diagonally into four triangles. It 
is well to note that the ordinary French 
checkerboard contains 100 squares in- 
stead-of the 64 of the American board. 


LIVERPOOL HAS FIRST REAL 
SKYSCRAPER IN ENGLAND 


The new building erected by an in- 
surance company in Liverpool is said 
to be the first real skyscraper in Eng- 
land. It is a building 301 ft. long by 
177 ft. deep, with a height of 170 ft. to 
the main roof, and a total of 295 ft., in- 
cluding the two towers. There are 11 
stories below the main roof, while each 
of the large towers contains six stories, 
making 17 stories in all. 

“The building is not only practically 
the first skyscraper built in England,” 
says Concrete and Constructional En- 
gineering, “but, in every respect, the 
finest example of a building in rein- 
forced concrete which that country 
has yet produced.” 


Recent figures show that Belgium is 
the most densely populated country of 
Europe. 


AEROPLANES AND THE TARIFF 
LAWS 


It is not generally known that aero- 
planes have caused more or less trouble 
to the officers of the various powers 
of the world whose business it is to 
collect the customs duties, entirely 
aside from their adaptability to the 
dark ways of the smugglers. The ex- 
act place of the aeroplane in the various 
tariff schedules has given more or less 
perturbation to the financial officers of 
the various governments. They are 
slowly reaching conclusions regarding 
it, however. Mexico classifies the fly- 
ing machine in the same paragraph 
with “articles not especially mentioned, 
of iron, steel or tin plate, tinned, 
nickeled, covered with copper or brass, 
painted or galvanized with zinc, wholly 
or in part, the weight of each article 
exceeding 10 kilos (22 Ib.), duty per 
kilo (about 2 Ib.) legal weight, 0.12 
peso (about $.03 per lb.).” All this 
is, provided the aeroplane is imported 
to Mexico complete. If the wings are 
shipped without the other parts, they 
come under an entirely different para- 
graph—that which relates to “articles 
of all materials not especially men- 
tioned, combined with skins or cloth 
containing silk, duty per kilo, legal 
weight, 9.75 peso (about $.17 per lb.).” 

Canada places the aeroplane in the 
same category as “telephone and tele- 
graph instruments, electric and gal- 
vanic batteries, motors, dynamos, in- 
sulators of all kinds, electric apparatus 
not otherwise provided for, boilers not 
otherwise provided for, iron and steel 
castings, and all machinery composed 
wholly or in part of iron and steel not 
otherwise provided for.” Also, Canada 
imposes three classes of duty on aero- 
planes, the British preferential rate of 
15 per cent ad valorem (according to 
value), the intermediate rate of 25 per 
cent ad valorem, or the general rate of 
2714 per cent ad valorem. In India the 
governor-general in council is given au- 
thority to make regulations regarding 
the admission of aeroplanes, and he is 
also given the power to prohibit their 
being brought into the country. 
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Washington's Most Unique Saloon, a Pine-Board Shack Opposite the U. S. Treasury 


MINING-CAMP SALOON IN 
NATION’S CAPITAL 


Across the street from the United 
States Treasury in Washington is 
located one of the most unique liquor 
emporiums in the country, which cost 
about $100 to construct. It is called 
“The Red Dog.” The name was sug- 
gested by reason of the western atmos- 
phere surrounding the crude rough- 
pine structure with its unpainted bar. 

No mining camp ever can go the 
“Red Dog” one better, as the illusion 
that it is in the heart of a mining dis- 
trict is intensified by the noises of 
excavating machinery at its very edge, 
where soon will rise a two-million-dol- 
lar theater and office building. 

The “Red Dog” is a reminder of the 
enthusiasm and undoing of a tem- 
perance worker, according to the story 
that comes from Washington. One 
of the capital’s oldest and most famous 
hotels occupied the site of the rough- 
looking building, and a good many 
more square feet of ground beside. It 
was determined to construct a new and 


modern hotel, and the old building was 
torn down. When the demolition had 
been accomplished, the temperance 
worker waxed joyful and boasted that 
the new hotel would be without a 
liquor license for the reason that under 
a local law, the one that had been 
granted would lapse on a certain date, 
not many days distant, because of dis- 
use. The proprietor of the old place 
then took counsel with the builders of 
the new hotel with the result that a 
rough pine-board structure was reared 
on the site of the old hotel, a well 
stocked bar installed, and the saloon 
license was saved. 

Every day a constant stream of 
federal employes and others who are 
tired of the dazzle and glint of cut 
glass and mirrors, of onyx, veneer 
and silver, of soft-footed waiters and 
velour-draped emporiums for the pre- 
vention and ultimate propagation of 
thirst, drop into the little shack with 
its rough wooden bar. It is now one 
of the attractions in Washington 
merely because of its western appear- 
ance and atmosphere. 
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METAL WORK AND ETCHIN 


By JOHN D. ADAMS 
Part V-— Match Boxes and Tie and Pipe Racks 


ee going further let us re- 
HY capitulate what has been said in 
regard to the various finishes that are 
possible. The simplest finish for brass 
or copper is the hammered effect with 
the higher portions rubbed up bright. 
Lemon or brushed brass comes next 
and may be produced by a uniform 
treatment with emery cloth. With a 


Designs for Match Boxes 


little experience, beautiful iridescent 
and chestnut-colored effects may be 
secured upon copper by merely heat- 
ing to the proper degree. Very dark 
effects, ranging from brown to black, 
are secured on copper by a solution of 
potassium sulphide and water: a tea- 
spoonful of the former to 4 oz. of the 
latter. On brass, similar effects are 
produced by a strong solution of but- 
ter of antimony. Verdigris effects on 
both metals are made with the solu- 
tion previously given, viz., copper 
nitrate, ammonium chloride and cal- 
cium chloride, 50 gr. each in 4 oz. of 
water. In all these effects the high 
lights are to be rubbed up bright as 
desired and the result made perma- 
nent by a coat of lacquer. 

We now come to the rather prac- 
tical subject of match boxes, which, 
as shown by our illustration, may be 
made quite attractive and in great va- 
riety. With the exception of the 
trough-shaped box, the boxes proper 
are all of the same size and are made 
from a single piece of brass or copper 
of the form shown in the working 
drawing. After cutting to shape, a 
little careful bending completes the 
operation. Heat the metal over a gas 
flame, if not sufficiently soft, and then 
plunge it into water. The box thus 
formed may be etched with some sim- 
ple design before fastening to the 
wood, or else may be left plain and the 
wood decorated with a separate plate 
appropriately etched, The various 
forms illustrated are sufficiently nu- 
merous to enable the reader to make 
an attractive match holder suitable 
both in size and form to the wall space 
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available. Sometimes two boxes are 
placed on the same block of wood, one 
for used and the other for unused 
matches. A small metal frame, such 
as is used to hold cards on the front of 
office drawers, is a serviceable addi- 
tion, as it accommodates a piece of 
emery cloth for striking purposes. 
When worn, the emery may be readily 
renewed. Such a match holder is 
shown in the lower right-hand corner 
of the illustration. 

The process of etching will, of 
course, be carried on as previously de- 
scribed, 

Tie and Pipe Racks 

In tie and pipe racks we have two 
more useful little articles illustrative 
of the possibilities of simple metal 


3 Z 


Details of Match Holders 


Designs for Pipe and Tie Racks 


etching. Of course, a little woodwork 
is also necessary, but this is so simple 
as to require but little time. Oak is 
probably the most appropriate wood, 
except where the surrounding wood- 
work would fail to harmonize. 

Tie Racks—The upper rack necessi- 
tates a piece of wood measuring 41% 
by 14 in., the corners of which should 
be uniformly rounded, but with the 
edges sharp and square. A piece of 
metal rod—brass or copper, according 
to the metal to be used for the etched 
plate—should be procured and doubly 
bent at each end so as to fit into two 
holes bored into the lower edge of the 
board. Unless a long narrow tray is 
at hand in which to etch the plate, the 
arrangement illustrated in the case of 
the long pipe rack should be adopted. 
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That is, use two smaller plates with a 
match holder in between. In either 
case, first draw out the design to be 
etched full size and then transfer it to 
the metal with the carbon transfer pa- 
per. The painting out of the not-to- 
be-etched portions—that is, the lighter 


will be necessary in order to get holes 
with good sharp edges and without 
splinters being torn off along the sur- 
face. When the two pieces have been 
trimmed to the proper shape and thor- 
oughly sanded, they should be con- 
nected with glue and a few wire nails 
set in from behind. A coat 
of stain is then:to be ap- 
plied and followed by a 
vigorous rubbing with 
wax, unless a high finish is 
desired, in which case the 
usual varnish will be used. 
The dimensions and shape 


of the piece of metal for 


the match holder were pre- 
viously given, the 


etching of the plate will 


proceed as in the case of 


| 
N 
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the tie rack above, 
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FIRE HORSES LOSE 


+ big 


Fipe Racks 
Details of Pipe and Tie Racks 


portions in the illustrations—with the 
asphaltum paint should now com- 
mence, using a No, 2 or 3 size water- 
color brush. Allow the etching to pro- 
ceed at a moderate rate, and if many 
bubbles arise, add water to the solu- 
tion. Kerosene will facilitate the re- 


. moval of the paint; after which wash 


with soap and water, and color with 
any of the solutions previously de- 
scribed. Attach the plate with four 
brass screws or nails—and our rack is 
complete. 

In making the smaller tie rack the 
work should not commence until the 
large wooden towel ring has been pro- 
cured, so that the back board may be 
made of the proper width. A loop of 
leather, secured under a small metal 
plate, serves to hold the ring in place. 
A variant of this article consists in 
substituting a match holder for the 
etched plate, or a large brass or copper 
ring for the wooden one, 

Pipe Racks—Although the carpen- 
try work in connection with the pipe 
racks is very simple, some little care 
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AFFINITIES 


Horse friendships are to 
be discouraged in the Cin- 
cinnati fire department, due 

to orders from headquarters. When a 
call came in to Fire Company 29 from 
30x 143, one of the firemen misread it 
as Box 53, and the company failed to 
show up at the fire at the proper time. 
An investigation developed the fact 
that the mistake occurred through ex- 
citement due to the friendship of the 
hose-wagon horse for one of the en- 
gine horses. This horse has such a 
liking for the engine horse that it in- 
variably lines up with it instead of 
running ahead into the hose-wagon 
shafts, and all the men were kept busy 
getting it to part company with its 
friend, 


The Pekin-Kalgan railroad in China 
has been built entirely by Chinese, 
despite the fact that foreign engineers 
who looked over the field said the 
obstacles presented were insurmount- 


able for European and American 
engineers and certainly, therefore, 
impossible of being overcome by 
Chinese. 
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One of the Competitors in the Bending Race 


AN ENGLISH AUTOMOBILE GYMKHANA 


This description of an automobile 
gymkhana held by the Automobile As- 
sociation of Eastbourne, Eng., gives 
an excellent idea of the unique kind 
of events automobiles may partici- 
pate in. The events include blindfold, 
costume, slow, organ-grinding and 
bending races, an acceleration test, and 
events known as “musical chairs,” and 
an “animal-drawing” event. 

Each competitor in the “animal- 
drawing” event is represented by a 
lady, who takes her place at a black- 
board. Then each competitor receives 
a slip of paper upon which the name 


of an animal is written, starts his car, 
races to the blackboard, stops his en- 
gine, alights, and draws the animal on 
the board. As soon as the lady names 
the animal correctly the competitor 
re-starts his engine and races back to 
the starting point. The first back wins. 

In the bending race, the competitors 
are required to drive between pairs of 
posts placed at intervals, in an irreg- 
ular line, down the course. On reach- 
ing the end of the course, each com- 
petitor is required to drive his machine 
backward between the same posts to 
the starting point. Any competitor 


The Winning of the “ Musical-Chairs” Event 


Preparing to Start in the Blindfold Race 


Hig 


\ 


250 


knocking down more than six posts 
is disqualified, and the winner is the 
one completing the journey in the 
shortest time. 

In the blindfold race the cars are 
started singly, no passengers being 
allowed. Before starting, the competi- 
tors are shown a mark 25 yd. distant 
and approximately at right angles to 
the direction the cars are facing. The 
winner is the competitor stopping his 
car nearest the mark. 

In the “musical-chairs” event, lady 
passengers are the competitors. Chairs 
are grouped in a circle and the cars, 
each of which carries one lady, drive 
around the circle while the band is 


A FOUR-LEGGED, FOUR- 
WINGED CHICKEN 
A chicken recently hatched on a 


farm near Paris had four legs and four 
wings, according to the scientific mag- 


azine, La Na- 
ture, irom 
which ac- 


company ing 
drawing is cop- 
ied. One pair of 


ve, legs, according 
\ to this source of 
en authority, was 


4 distinctly roost- 
er-like, while 
the other pair were those of a hen. 
The mother hen would have noth- 
ing to do with her monster progeny, 
repeatedly forcing it out of the nest 
and finally killing it. This lack of 
maternal interest in a misshapen off- 
spring seems to be common to all ani- 
mals, both domesticated and_ wild. 
The birth of animal monstrosities is 
by no means as infrequent as one 
might be inclined to suppose, but the 
case seldom comes under observation, 
because the mother kills it, as unfit to 
live. 


The United States exported 11,244 
automobiles valued at $11,500,000 dur- 
ing the first nine months of 1911, 
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playing. When the band stops the 
cars are brought to a standstill and 
the ladies alight and start for the 
chairs. There is just one more com- 
petitor than chairs, and the lady not 
obtaining a chair has to withdraw from 
the competition. This continues, one 
chair being removed from the group 
each time the band plays, until only 
two competitors and one chair remain, 
the lady obtaining this chair being 
judged the winner. 

The organ-grinding race consists in 
propelling the cars a distance of 20 
yd. by means of the starting handle 
only, the engine being dead and the 
gears engaged. 


REVIVAL OF APPRENTICESHIP 
IN FRANCE 


The “apprenticeship crisis” has long 
been a subject of discussion in France, 
where the quality of the workmen has 
undoubtedly depreciated since the 
various “humanitarian” laws were 
passed, whereby it became almost im- 
possible to employ apprentices in the 
workshops. The matter was fully dis- 
cussed at the recent apprenticeship 
congress at Roubaix, says the Engi- 
neer. Many were the objections raised 
against the existing legislation, but as 
a government cannot go back on its 
program of “social reform,”’ some other 
remedy must be found. The value of 
technical education, as carried out at 
the present moment, is seriously ques- 
tioned. The student obtains knowl- 
edge of a certain sort and is taught how 
to use his tools; but he can never 
acquire the skill and ability that are 
only possible by a sufficiently long ap- 
prenticeship in the workshop. More- 
over, it is found that the technical 
schools are much too costly, and, meas- 
ured by the amount of money spent, 
the practical results are disappointing. 
The Roubaix congress was therefore 
of the opinion that the apprenticeship 
system should be revived, and to facili- 
tate this result the Minister of Com- 
merce has decided upon the creation of 
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departmental and local committees, 
presided over by the prefects, who will 
choose the members in equal propor- 
tions amongst the educational services, 
employers and workmen. These com- 
mittees will decide upon the methods 
of apprenticeship most suitable to local 
conditions, It is proposed to give tech- 
nical instruction in the primary 
schools, and allow apprentices to ac- 
quire their practical training in the 
workshops. 


PHONOGRAPH ADDRESSES AT 
HARDWARE CONVENTION 


Before the date set for the conven- 
tion of the California Association of 
Hardware Dealers, the secretary of 
that organization invited prominent 
hardware men in the east, who could 
not attend the convention because of 
its remoteness from the centers of the 
hardware industry, to deliver an ad- 
dress in a phonograph and forward the 
records, 

In this manner the leading orators 
of a trade could make short addresses 
to every convention, 


NEW SHOES ADVERTISED 
BY OLD 


On one of the main roads leading in- 
to Klamath Falls, Oregon, is an in- 
genious shoe advertisement. Strung 
on a line attached to three poles nailed 
to a fence are a number of old shoes, 
and beneath them is a sign which 
reads: “They Bought New Ones at 
the Store.” 


4 THEY BOUGHT 
HALALSTORE 
i. 


A Shoe Dealer in Klamath Falls, Oregon, Advertises 
New Shoes by Displaying a Few Old Ones 
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FEEDING ELECTRICITY TO 
NELSON’S “VICTORY” 
Lord Nelson’s famous old ship 
“Victory,” anchored in Portsmouth 
Harbor, Eng., was lighted by electric- 


— 


— 


A_Submarine Feeding Lord Nelson's Old Flagship 
“Victory” with Electric Current for a Motion- 
Picture Show 
ity for the first time when, two or 

three months ago, a motion-picture 
exhibition was held on board for the 

entertainment of the children of the 

Seamen and Marines’ Orphan Home. 

The submarine “C 34” was moored 

alongside and fed the current aboard. 


BOY STEALS AEROPLANE AND 
TAKES RIDE 


The first case of a youth stealing an 
aeroplane and taking a ride is reported 
from Vallejo, Cal. A boy who had 
been frequenting the testing field of a 
factory where a Curtiss type of ma- 
chine is built, stepped into the seat of 
one of the machines when no one was 
looking, turned on the power, and 
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gained sufficient impetus to rise in the 
air before the attendants could reach 
him. He rose to a height of 50 ft., then 
became frightened and lost control of 
the machine, which descended rapidly 
to the ground, throwing him out. The 
machine was badly damaged, but the 
boy was apparently uninjured, as he 
immediately rose to his feet and eluded 
his pursuers. 


MOTOR STREET CLEANERS 
ACQUIRED BY PARIS 
Among the recent types of street- 
cleaning vehicles acquired by Paris is 
an improved motor-driven wagon for 


A Motor Street Sweeper at Work on a 
Paris Pavement 


picking up the refuse swept to the sides 
of the pavement. The body is of 
metal, and is entirely covered. The 
center sections of the cover slide back 
over the end sections to allow the 


street refuse to be shoveled into the 
body. The street sweeper shown in the 
other illustration is one of a light de- 
sign being successfully used. 


AN AUTOMATIC RECORDER 
FOR SHIPS 


The “navigraph” is the name given 
an invention by a Swedish engineer, 
which, if it fulfills the claims of its 
originator, will prove of immense 
value to navigation. It is a self-reg- 
istering apparatus which continuously 
records all the data of a vessel’s voy- 
age, thus furnishing incontestable evi- 
dence in cases in which blame is to be 
determined for collisions, ete. 

The apparatus automatically regis- 
ters the vessel’s speed, hour by hour 
and day by day; the distance covered 
and the time consumed; the successive 
courses held during the voyage, how 
long each course was held, the dis- 
tance traveled on each course or part 
thereof; the ship’s position in longi- 
tude and latitude each day, and the 
force and direction of currents which 
tend to drive the vessel out of its 
course, 


American railroad men believe the 
best evidence of the growing use of 
oil-burning locomotives is found in the 
fact that out of an order for 81 engines 
recently placed by a big railroad, 31 
of them were specified as oil burners. 


One of the Large, Sanitary, Motor-Driven Refuse Wagons Adopted by the Street-Cleaning Bureau of Paris 
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LARGEST OIL-TANK SHIP TO 
BE MOTOR-DRIVEN 


The largest oil-tank ship ever built, 
and by far the largest ship yet planned 
to be driven by internal-combustion 
motors, is to be constructed by the 
Krupps for the German-American Pe- 
troleum Company. The vessel will 
have a length of 525 ft., a breadth of 
6634 ft., a depth of 41 ft., and will 
have a loading capacity of about 15,000 
tons. She will be driven by two 6-cyl- 
inder, 1,750-hp. Krupp-Diesel engines, 
which will give her an ocean speed of 
about 10 miles an hour. Two-thirds of 
the length of the vessel will be occu- 
pied by the tanks, which will be di- 
vided by transverse bulkheads into 11 
compartments, which, in their turn, 
are separated into 22 tanks, partitions 
being made by a longitudinal bulkhead 
extending over the whole length. 


EDISON RECEIVES CUBIC FOOT 
OF COPPER 


Some time ago, Thomas Edison 


facetiously remarked that the copper 
trade ought to give him a good-sized 
lump of the metal, as his inventions 
had done so much to stimulate its use. 
At a luncheon given in his honor in 
New York by American producers and 


N.Y Co. 

A Cubic Foot of Copper, Weighing 486 Lb., Presented 
to Thomas Edison by the Copper Interests 
consumers of copper, the idea was 
actually carried out, he being pre- 
sented with a solid cubic foot of the 

red metal, weighing 486 Ib. 
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DROPS, MANACLED, IN WATER 
FROM 98-FOOT HEIGHT 

Not satisfied with the feats by which 

he has won the title of “Handcuff 

King,” this man recently dropped from 


The “Handcuff King” Dropping, Manacled and Blind- 

folded, into the Water from a Height of 98 Ft. 
a height of 98 ft. into the harbor at 
Sydney, Australia, with his hands 
manacled behind his back, and his eyes 
blindfolded. A year or so ago his 
“star” feat was making his escape from 
a bag in which he was placed, both 
hands and feet manacled, and thrown 
into the water. He also took to aero- 
planing in 1910 and that year won the 
Australian League prize of $7,000, in 
a spectacular flight. 


(The students of a technical school in 
California have recently been pro- 
vided with an endowment of a most 
unique character, the donor providing 
that it shall be used to furnish a mem- 
ber of each graduating class with the 
means to take a trip to Europe, and a 
member of each freshman class with 
funds to make a trip through the 
principal cities of the United States, 
the prizes to be awarded annually on 
a basis of deportment and general 
adaptability, as well as scholarship. 
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Transporting Water from Luderitzbucht to the Diamond Mines 


THE RICH DIAMOND FIELDS OF GERMAN AFRICA 


About ‘six years ago the prospecting 
corps sent from Germany to German 
Southwest Africa decided definitely 
that diamonds would never be found 
in the colony, but not very long after 
a native found a huge diamond on the 
southern border and sold it to a 
farmer for a wagon and five teams of 
oxen. The farmer sold it to an English 
corporation, which tried to dispose of 
it as a whole, but without success. It 


was finally cut into several small 
stones, which sold for a_ total of 
$92,000. In the meantime more stones 
were found by the natives, were sold 
to the colonists for small quantities of 
whisky, the colonists acquired fortunes, 
and at last the German government 
took entire possession of the fields and 
shared in the profits by selling claims. 

Since then the production has 
steadily increased, until the fields are 


The Diamond-Washing Tanks in German Southwest Africa 
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Searching for Diamonds on the Surface of the Sand 


now claimed to be as rich as any in the 
world. While the primitive methods 
of the natives, consisting of walking 
and creeping over the ground and pick- 
ing stones out of the sand, was the 
only kind of mining, the output re- 
mained small, but the installation of 
modern digging and washing plants 
has increased it wonderfully. The 
helds extend from the Orange River, 
the southern border line, to the Bay of 
Conception, which takes in nearly half 
the coast line of the colony, extending 
about 500 miles. 


The output of one company in the 
colony is valued at $230,000 a month. 
The greatest difficulty in the mining is 
the lack of water, which has to be 
transported in pack loads or in tank 
wagons from Luderitzbucht. One quart 
of water is valued at five cents, 


(The farmer in New Zealand provides 
his horses and cows with a heavy can- 
vas cover during the winter and in wet 
weather, the covers being generally 
used for animals turned out to pasture. 
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Motor-Driven Diamond-Sifting Machine 
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_ Front Elevation of the $2,600 Bungalow 


MODERATE-COST BUNGALOW WITH SIX ROOMS 


One of the great attractions of the 
Pacific Coast cities lies in the endless 
variety of bungalows to be seen along 
their pretty residential streets. The 
building of the bungalow is one of the 
fads of the resident of the far west, and 
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LIVING ROOM 


5 RECEPTION 176" 


Floor Plan, Showing Chimney between Dining Room 
and Living Room 


there have been some magnificent 
homes evolved on the one-floor plan. 
Perhaps the chief attraction for the 
ordinary investor in a home lies in the 
fact that the bungalow can usually be 
built considerably cheaper than a two- 
story house designed along similar 
lines. 

One of the prettiest of the cheaper 
types, estimated to cost $2,600 at 
Seattle, gives ample room for a family 
of four or five, and at the same time 
provides for an unusually attractive 
building. The floor plan provides for 
three bedrooms, a large living room, 
a dining room, a breakfast room or 
conservatory, a good-sized kitchen and 
ample pantry, bathroom, and storage 
space. The distinctive feature of the 
house is the chimney which is built 
between the dining room and living 
room, and gives a wide fireplace to 
both rooms, leaving wide openings on 
each side. Each fireplace has a sepa- 
rate flue through the chimney, so there 
are really two chimneys. 


The young men of a small town in 
Massachusetts are being encouraged 
to temperance in speech and habits by 
prizes of gold watches to be presented 
annually, under the conditions of a re- 
cent gift to the people of the town. 
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LIGHTING PLANTS OPERATE 
IN ONE CITY BLOCK 


Here and there in some of the cities 
of this country, particularly in New 
York and Chicago, may be found a lit- 
tle electric-lighting plant selling cur- 
rent within the block in which it is 
located. These are called “block” 
lighting plants, and do business under 
ordinances granted by the city. 

The latest plant of this order doing 
business in Chicago was installed by 
a mercantile company which was 
granted a 20-year privilege of placing 
wires in, along and above the east- 
and-west alley in the block bounded 
by West Chicago avenue, North 
Green street, West Superior street and 
North Sangamon street for the pur- 
pose of supplying electricity. The 
plant, like other central stations, must 
pay the city three per cent of its gross 
receipts as compensation, 


MOVABLE 


Believing the first cost and the op- 
eration of motor trucks for delivering 
coal too great to have such an outfit 
standing idle while coal is being loaded 
and unloaded, a coal concern in Ham- 
ilton, Canada, equipped such a truck 
with movable racks as shown. 

Each rack is provided with legs, on 
which it stands while being loaded and 
unloaded. The illustration shows the 
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DOUBLE-DECKED STREET CAR 
CAPSIZES IN LONDON 

In turning a sharp curve of one of 

the London tramway lines, this double- 

decked tramcar left the rails, tore up 


The Capsizing of a Tramcar in London 
the roadway, ran into the curbing and 
capsized onto the sidewalk. One of 
the passengers was killed and 20 others 
hurt more or less seriously. 


COAL RACKS KEEP MOTOR TRUCK BUSY 


truck at its destination, having been 
moved out from under the rack and 
about to start back to the yard for a 
second loaded rack while the first is 
being unloaded; and the first rack 
standing on its supports at the curb 
while the load is carried into the house, 
The pulling out of the truck from 
under one of its racks is accomplished 
by leaving the hind legs slanting a little 


The Motor Truck Drawing Out from Under a Loaded Rack, to Return to the Coal Yards for Another 
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forward, and then driving the machine 
forward a little, which raises the rear 
of the rack from the truck and leaves it 
supported by the legs. Then, by turn- 
ing two hand wheels, located at the 


front corners of the rack, the forward 
end of the rack is raised on the front 
set of legs, and the truck, being clear, 
is driven out from under it and starts 
away for another rack. 


MOTOR SPRINKLING CART FOR 
OIL 


A motor sprinkling cart has recently 
been put in operation in the city of 
Worcester, Mass., for the purpose of 
spraying roads with oil. The cart is 
equipped with a 50-hp. motor which not 


Motor Oil Sprinkler Built for Worcester, Mass. 


only propels it, but operates a pressure 
pump connected with the sprinkler in 
the rear. The pump is thrown in or 
out of gear by a lever placed beside the 
driver’s seat. A special feature of the 
machine is that the speed of the pres- 


sure pump increases with the speed of . 


the vehicle and the spraying device 
therefore is so arranged that it permits 
just the proper quantity of oil to be 
placed on the road, no matter how slow 
or fast the vehicle may move. The 
tank for the oil has a capacity of 
1,250 gal. 


C In the first five months of 1911, 
Switzerland’s adverse international 
trade balance of $51,484,692 was more 
than compensated for by the money 
left in the country by tourists, 


@Iron imbedded in concrete at Ham- 
burg, Germany, for a period of 45 
years, has been found free from rust. 


MOVING PICTURES AMONG 
THE SAVAGES 


A Chicago publisher who led an ex- 
pedition into the central African 
jungles tells an interesting tale of the 
moving picture and ‘its effect upon 
primitive man, says Motography. He 
had a complete moving- 
picture apparatus, includ- 
ing gas tanks for furnishing 
sufficient light to project 
the pictures. He and his 
party made friends with 
the inhabitants of a negro 
village and one pitch-black 
night the village chief and 
his subjects accepted an in- 
vitation to come to a mov- 
ing-picture show in an 
improvised “air dome.” 

The Chicago man, antici- 
pating an interesting event, 
put up captive balloons, 
each with a camera attached, the cam- 
era pointing toward the canvas screen 
that had been erected for the moving 
pictures. Three of these balloon- 
cameras were connected with one 
switch, and two with another, the 
whole being so arranged that, with the 
aid of a dry battery, turning the switch 
would not only open the shutters of 
the cameras but set off a large quantity 
of flashlight powder. 

Some two hundred villagers as- 
sembled before the screen, and the op- 
erator showed them reel after reel of 
films depicting life in the western 
world. Steamships, railways, street 
scenes in New York, wheat fields in 
Dakota, soldiers on the march, and the 
like. Awe-stricken the savages drank 
in this knowledge of a world that there- 
tofore had been to them a mystery. 

When nearly all of the reels in stock 
had been exhausted, the host turned a 
switch and touched off the flashlights 


: a 


,Conservative Students of Edinburgh University Cheering after a Student Battle 


of three cameras. Two hundred 
mighty screams escaped two hundred 
frightened throats, and then the host 
turned on the two remaining cameras. 
Two of the negatives when developed 
were good pictures, one of the first set 
showing the people gazing in open- 
mouthed astonishment at the pictures 
on the screen, the second showing 
them, every man with his face buried 
in the dust, praying for mercy and 
apparently believing that the end of 
the world had come. 


STUDENT BATTLE WAGED AT 
EDINBURGH UNIVERSITY 


During the recent election for the 
position of Rector of Edinburgh Uni- 
versity, in which the Earl of Minto 
was the conservative, and the Earl of 
Crewe the liberal candidate, the for- 
mer winning, the students fought sev- 
eral remarkable battles. 

In one of these, the conservatives 
intrenched themselves at the head of 
the main steps in the university 


“quad,” then liberally greased the 
steps with vaseline to aid in the de- 
fense. Ammunition, consisting of 
eggs of undoubted antiquity, packets 
of red, blue and yellow ocher, and 
soot, was then served out. 
A few minutes later the liberal force 


After the Battle; the Condition of These Students 
Fairly Illustrates What Happened to All Who Took 
Part in the Battle 
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arrived and prepared for the attack. 
The first of the rushing force slipped 
on the greased steps and fell flat on 
their faces, the rearguard rushing up 
over them. Eggs and ocher filled the 
air for two hours, the conservative flag 
being taken and retaken many times 
before the fight ceased. A more dan- 
gerous place to hold such a battle 
than a flight of stone steps would be 
difficult to imagine, but no deaths re- 
sulted, although seven or eight of the 
students were seriously injured. 

After the battle, the students, with 
clothes torn and faces smudged, 
looked more like miners than young 
men in quest of a higher education. 


AUTOMOBILE BODY WITH 
CONNING TOWER 


The high sides and sloping dash of 
this automobile body provide ample 
protection for the occupants from mud 
thrown up from wet roads, and when 
a heavy rain occurs the conning-tower 
arrangement can be erected in three 
minutes. When not in use, this tower 
packs up in a very small space in the 
turtle back. Four metal uprights fit 
into sockets at each corner of the open 


This Type of Auto Body, with Conni Tower, Com- 
pletely Shelters the Occupants of the Car from Rain 


space of the body, and five ash cross- 
pieces carry the top. The side and 
front curtains, which are detachable, 
have celluloid panels. 


@The Panama Canal Commission re- 
cently purchased thousands of pounds 
of grass seed to be scattered along the 
canal slopes for the purpose of grow- 
ing a sod that will prevent the soil 
from washing away. 


THE GROWTH IN SIZE OF 
SHIPS 


Sir William H. White, late chief 
constructor of the British navy, and 
one of the greatest marine authorities 
in the world, draws attention in a re- 
cent paper to the fact that, notwith- 
standing the remarkable developments 
of the last 10 years, the number of 
ships of extremely large dimensions is 
relatively few. The ships of great size 
naturally attract much attention and 
are admittedly essential to the per- 
formance of special services, but the 
carrying-trade of the world is mainly 
done by vessels of moderate dimen- 
sions. 

Whatever may be the future growth 
in size of the ships built for special 
services, it is Sir William White's _ 
opinion that the bulk of the maritime 
business of the world wilt always be 
done by the relatively moderate-sized 
vessels, But enlarged dimensions ena- 
ble certain advantages to be obtained, 
besides the fundamental gains of econ- 
omy sea-transport or increased 
speed. Among these advantages are: 
Maintenance of speed at sea in rough 
weather, and increased uniformity of 
service between’ terminal ports; 
greater steadiness and better behavior 
in rough water, and increased comfort 
for passengers, if naval architects are 
left free to utilize fully the greater size 
of ships; better and more spacious ac- 
commodation for larger numbers of 
passengers, and the attraction which 
many passengers have toward the 
“biggest ship afloat.” 


SMOKESTACK REPAIRED IN 
UNIQUE WAY 


A rather unique method of smoke- 
stack repair was recently adopted 
with success on the steel stack of the 
electric-light plant at Blue Island, III. 
This stack is 100 ft. in height, and 6 
ft. in diameter. About two years ago 
the five top sections showed evidence 
of deterioration and were replaced 
with new sections. Last year seven sec- 
tions lower down began to give signs 
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of weakening, but as the five good top 
sections weighed more than 800 Ib. 
each and would have had to be han- 
dled twice, were the customary meth- 
ods of repair followed, the contractors 
adopted the plan of erecting a scaf- 
folding to hold the top sections in 
place while the middle sections were 
removed and replaced. The scaffold- 
ing consisted of four uprights, 6 in. 
square, braced with 1 by 6-in. cross- 
bars, and the total weight it supported 
exceeded two tons, 


WHITE MUSIC ON BLACK 
PAPER 


Realizing that the white shirt fronts 
of the musicians and the illuminated 
white music sheets often detract from 
the effect of certain stage settings, one 
European theater has introduced a 
novel idea. The music, instead of be- 
ing printed in black ink on white paper, 
is white on black paper, the musicians’ 
lamps are fitted with special shades 
which reflect little or no light beyond 
the black music sheets, the white shirt 
front of each musician is hidden by a 
black bib, and the bald-headed musi- 
cians have to wear black caps. 


Véle Méle 


Airmen have frequently complained of the loneli- 
ness of aerial journeys and the lack of excitement. 
This has inspired a facetious member of the Aero 
Club of France to propose sending up into the air 
inflated balloons in the shape of peasants and 
domestic animals, the collisions with which would 
furnish pleasant distractions for the pilot. 
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MOTORCYCLE WITH PLAT- 
FORM INSTEAD OF SEAT 


Among the machines exhibited at 
the recent cycle and motorcycle exhix 


A “Motor-Trip” Exhibited in London. The Woman 
Just Starting Out for a Ride is Its Inventor 


bition in London was the so-called 
“motor-trip” shown in the accompany- 
ing illustration. The user of the ma- 
chine stands upon the low platform 
between the two rear wheels, instead 
of being provided with a seat, All 
three wheels are small. 


MAGNIFYING ELECTRIC 
CURRENTS 


As the result of experimental work 
conducted during the past few years, 
an American scientist has developed 
and built an induction-type generator 
by means of which the feeble currents 
used in cable telegraphy and teleph- 
ony can be magnified to any desired 
extent, the generator acting locally 
somewhat as an energy relay. 

The feeble current is passed through 
the primary circuit of the generator, 
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the secondary of which consists of a 
small disk of copper driven by external 
power. On account of the self-excita- 
tion of the machine and the reaction 
between the primary and secondary 
currents, the current in the primary is 
enormously augmented. In the early 
experiments considerable difficulty 
was encountered in the tendency of 
the machine to become excited auto- 
matically to an excessive degree, but 
it is claimed that this difficulty has 
now been completely overcome. 


INVERTED-TROUGH LIGHTS 
FOR STATION SEATS 


An ingenious lighting system for the 
seats in railroad stations has been suc- 
cessfully tried out in the new Santa Fe 


The Manner in Which the Seats in the Santa Fe 
Passenger Station at Houston, Tex., are Lighted 
station at Houston, Tex. Each seat 
in the main waiting room of the sta- 
tion is provided with an installation of 
twelve 16-cp. incandescent lamps, 
mounted on the under side of an in- 
verted trough of translucent glass, the 
whole being mounted in a neat metal 
frame, which is supported on short 
posts attached to the top of the seat 

back, 


INSTRUMENT TO MEASURE 
VIBRATIONS 


The influence of vibration on vari- 
ous parts of rigid construction work, 
such as ships and buildings, has led to 
the invention of an instrument for the 
purpose of measuring the vibrations 
and their effect on the integral parts 
of the structures, so that engineers 


may make proper provision therefor 
in their plans and estimates. The 
purpose of this device is to accurately 
show the extent of vibration caused 
by engines, and by street-cars, or 
other traffic. The instrument consists 
of a mirror floated in a mercury cup 
and pivoted so as to avoid lateral mo- 
tion. A small glow lamp shéds a beam 
of light on the mirror, and the ripples 
on the surface of the mercury, pro- 
duced by the vibrations, cause the 
mirror to oscillate, the beam of light 
reflected from the mirror recording 
the oscillations on a sheet of sensi- 
tized paper, If the vibrations are in 
one direction or plane only, the beam 
will trace a straight line on the paper; 
if the vibrations take place in several 
directions, a complex figure is shown. 
The instrument is usually provided 
with three mercury cups to catch vi- 
brations of different intensity, and a 
table is furnished by which the actwal 
movement of the building can be de- 
duced from the photographic record. 
The sensitized paper can be removed 
from the instrument, if desired, and 
the vibrating beam of light thrown on 


‘a glass screen where it can be 


watched, 


A COW LESS THAN TWO FEET 
IN HEIGHT 


A restaurant company in the Bois 
de Boulogne, Paris, claims the small- 


A Five-Year-Old Cow Not Two Feet High 


est cow in the world. It is more than 
five years old yet is slightly under 2 ft. 
in height, 
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The Storage-Space Provision of a Touring Roadster 


A Metal-Case Provision for the Carrying of Spare Tires 


TRUNK AND TIRE-STORAGE IDEAS FOR ROADSTERS 


In one of the latest American tour- 
ing roadsters, luggage is stored in a 
number of cases accommodated within 
the car body, back of the seat. To give 
access to the space the center division 
of the seat swings up as shown, and 
the back of the seat is removed. Com- 
pletely protected storage space is thus 


provided for personal effects when on 
extended trips. 

The other illustration shows one of 
the newest ways of carrying spare 
tires. It is a metal tire-carrying case 
solidly attached under the luggage rack 
at the rear. All the joints are weather- 
proof, 


DUCK SHOOTING TWO MILES 


ABOVE SEA LEVEL 


Duck shooting on Lake Chinchay- 
cocha, in the Junin pampas, Peru, has 
several unusual aspects because this 
lake is situated at an altitude of about 
14,000 ft. It is probably the highest 
place for this sport in the world, and 
some peculiar effects have been noted 
by an American who has hunted there. 
The guns kick viciously and the shot 
do not scatter promptly, which makes 
long shots more successful than ordi- 
narily. Both of these effects are due 
to the rarity of the air, the pressure of 
which is only about 8 Ib. to the square 
inch at that height, as against 15 Ib. 
at sea level. The ducks have no fishy 
taste, as fish do not exist in the lake. 


A WATCH IN A PEARL 


An example of ingenious craftsman- 
ship in watchmaking is shown in the 
accompanying illustrations of a watch 
contained in a pearl, the illustrations 
showing its actual size. It took 15 
months of the time of the best work- 
men employed by a French jewelry 


firm to complete it. The pearl in its 
native state weighed 45 gr. and meas- 
ured 0.57 in, in diameter. The move- 


A Watch in a Pearl Which Was But 0.57 In. in Diameter 


ment, which is 0.45 in. in diameter, is 
of special construction, of course, and 
represents the most patient and minute 
care. The piercing of the pearl, for 
instance, was exceptionally difficult. 
The watch is valued at $6,000. 
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ELECTRICALLY HEATED AUTO 
GLOVES 
A unique idea for the electrical heat- 


ing of the gloves worn by the driver 
of an automobile is shown in the 


CONTACT_ 


POINTS 


CONTACT __ 
PLATES_ 


_ CONTACT 
PLATES 


ELECTRIC CORD 
FROM 
BATTERY 


The Method by Which the Electrically Heated Gloves 
are Provided with Current without Attaching Wires 
to Them 

accompanying drawing. The heating 

units consist of insulated wire woven 

into the inner body of each glove, and 


on the inside of the thumb and one 


finger, as shown in the drawing, are 
contact points which, when closed 
over contact plates on the steering 
wheel, serve to make a connection so 
that the current, flowing through an 
electric cord attached to the batteries, 
passes into the gloves and heats them. 


QUICK CABLE-LAYING IN THE 
GULF OF GEORGIA 


Quick cable-laying work is reported 
from Vancouver in the re-laying of 
an 8,200-ft. stretch of telephone cable 
between San Juan and Shaw Islands, 
in the Gulf of Georgia. In expecta- 
tion of certain difficulties to be met 
with, a day and a half had been al- 
lowed for the removal of the faulty 
cable and laying the new one, but the 
old cable was lifted and the shore end 
of the new cable landed in exactly 4 
hr. 15 min. The old cable was as big 
around in places as a barrel, owing to 
the accumulation of marine growth of 
various kinds. 


MOTOR FORE-CAR TAKES THE PLACE OF FIRE HORSES 


Several types of motor trucks or 
“fore-cars” have been designed to take 


Turning a tee Water Tower, Having an Over-All Length 
° 


57 Ft., in a 30-Ft. Street 


the place of horses in drawing fire ap- 
paratus, and of these the three-wheeled 


car is one of the latest evolved. The 
“fore-car” is attached to the ordinary 

horse-drawn vehicle by 
removing the front 
truck of the latter 
and equipping the 
frame with the 
mechanism necessary in 
making the attachment 
with the frame of the 
“fore-car.” 

horse-drawn water- 
tower of the Springfield, 
Mass., fire department 
has been so converted 
into a motor-drawn vehi- 
cle. The total over-all 
length of this tower 
and motor car is 57 ft., 
yet a complete turn can 
be made on a pavement 
only 30 ft. wide. The sin- 
gle front wheel of ‘the “fore-car” 
makes this possible. 
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A New Dirigible of Novel Construction 


NOVEL FORM OF RIGID DIRIGIBLE CONSTRUCTION 


The Veeh airship which has been 
constructed by a Munich (Bavaria) 
company is of the semi-rigid type, and 
is said to show a number of distinctive 
features as compared with others of 
that type so far produced. By using a 
special tube connection, the inventor 
was able to employ light. steel tubing 
for the girder frame, thus reducing the 


weight and cost of building. The gir- 
der is designed in the form of a 
keel extending below the _ balloon 


throughout its entire length. 

This design results in quite a novel 
form of airship, As the balloon is rig- 
idly connected throughout its length to 
the steel keel, all forces are well dis- 
tributed, and the necessity of compen- 
sating any stresses by an excessive 
tension of the gas is eliminated. The 
balloon cover is thus subjected to less 
strain, and the risk of an explosion 
considerably reduced. Further, the 
stable girder frame allows the driving 
gear, rudders and stabilizing surfaces 
to be arranged most suitably. 

The airship is fitted with two pairs 
of double-,ane wooden propellers, 13.2 
ft. in diameter, which are driven by 
two 6-cylinder, 159-hp. motors through 
triple, parallel rubber cables. The 


brackets comprise metallic safeguards 
against any fragments projected by 


centrifugal action, while lateral rud- 
ders in the air current of the propellers 
will allow the airship to turn around 
her own axis, according to the claims 
of its architect. 

The very effective elevation rudders 
are fixed on both sides, at the top of 
the frame. Due to the solidarity sub- 
sisting between the balloon and frame, 
the rising possibilities are the same as 
in the case of a rigid airship. The sta- 
bilizing surfaces are likewise sup- 
ported by brackets rigidly connected to 
the keel. 

The tube framework of the keel is 
coated with fabric and opaque panes 
fending the air currents. This _pro- 
vides natural damping surfaces against 
lateral oscillations, while affording to 
passengers a welcome shelter. 

The metalized balloon cover, of 
about 9,800-cu. yd. capacity, has been 
given the most favorable shape. It is 
subdivided into nine dismountable 
compartments and comprises two bal- 
lonets, each of about 1,110 cu. yd., for 
keeping the balloon taut. Protective 
roofs are fitted under the balloon and 
over the motors and driving gear. 

The airship is 248 ft. in length and 
has a spacious trapezoidal gondola, 
132 ft. long and 3.3 ft. wide at the cen- 
ter. Its total weight, inclusive of the 
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frame, rudders, stabilizing surfaces, 
propeller, gearings, etc., is only 3,100 
Ib. When equipped with fuel for a 
10-hr. flight, the airship with her crew 
still has a reserve buoyancy of about 
2,200 Ib. It is readily dismounted into 
its compartments, and is equipped with 


sledge runners spring-suspended 
wheels destined to absorb any shock 
in landing, 

Owing to the remarkable simplicity 
of the design and the cheapness of ma- 
terial, the cost of construction is com- 
paratively low. 


FLOATING LABORATORY ON 
AFRICAN RIVERS 
Connected with the Wellcome Trop- 


ical Research Institution at Khar- 
toum, under the auspices of the Sudan- 


The Floating Laboratory on the Sobat River, in the 
Sudan, Africa 

ese government, is a floating labora- 
tory, which penetrates the innermost 
recesses of the country on the innu- 
merable waterways by which the Up- 
per Sudan is riven, for the study of 
diseases prevalent among the natives. 
It has proved itself of incalculable 
value in prosecuting this work of re- 
search, as it enables the scientist to 
carry out his task upon the spot in- 
stead of having specimens sent to him. 

The laboratory barge is entirely de- 


A Corner of the Bacteriological Section of the Labora- 
tory Which Navigates the Rivers of Upper Sudan 


voted to laboratory work, a small 
steamer acting as towboat and provid- 
ing living and sleeping accommoda- 
tion for the laboratory staff. The 
working room is fitted with two long 
benches, provided with sinks and 
water-taps, and ample cupboard space 
is available. Incubators, ovens, and 
all necessary appliances are provided 
for the most delicate and intricate 
work, 


CONCRETE MIXED WITH OIL 
RESISTS WATER 


Recent tests have developed the fact 
that concrete mixed with 10 per cent 
of oil is waterproof under pressures as 
high as 40 Ib. per square inch, and the 
successful result of experiments car- 
ried on to determine the effect of oil 
when used in concrete mixtures, has 
led the experimenter to patent his 
process for admixing oil, and assign 
the patent to the public at large. 

Tests were carried on for the pur- 
pose of determining the strength, 
bond, etc., as well as the resistance to 
water, and it was found that the 
toughness, or resistance to impact, of 
such concrete was affected but little 
by the admixture of oil, and that no 
permanent deformation occurs. But 
in the bond tests, it was discovered 
that it is inadvisable to use plain-bar 
reinforcement with the process. 

In order to determine the water- 
proofing qualities of the oil mixture as 
compared with the plain mixture, sev- 
eral cylinders, 6 in. in diameter and 
6 in. high, were made and dried in an 
oven aiter being cured 15 days in the 
open air. The cylinders were then im- 
mersed in water and weighed every 
day until they attained a_ constant 
weight. These tests showed that a 
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cylinder containing 10 per cent of oil 
absorbed but 1.7 per cent of water, 
based on the dry weight, while 6.25 
per cent of water was absorbed by the 
cylinder containing no oil. It was 
also found that there was a difference 
of but 0.5 per cent in the absorption 
of the cylinders containing 10 per cent 
and 25 per cent of oil, respectively, in 
favor of the latter, so that the 10-per- 
cent mixture is practically as effective 
as the 25-per-cent mixture, so far as 
waterproofing is concerned. 


GAS CREMATORY FOR 
DWELLINGS 


A gas crematory especially adapted 
for burning refuse in dwellings as well 
_as for use in hos- 
pitals, and simi- 
lar institutions, 
is shown by the 
accompan ying 
drawing. It is 
lined with asbes- 
tos and _ soap- 
stone plates, and 
is fitted with 
powerful gas 
burners, which 
rapidly consume 
the refuse placed 
in the grate. The 
apparatus is 5 ft. high, covers but 2 sq. 
ft. of floor space, and the double-flue 
connection carries away all odors and 
impurities, 


CHINESE DAINTIES SPREAD 
FOR THE DEAD 


When a wealthy or important resi- 
dent of “Chinatown” dies, his former 
standing in the community can be 
judged by the amount of food that is 
placed upon his grave at the funeral 
services. The accompanying picture 
shows the preparations for burial of 


a highly respected Chinese merchant _ 


of Los Angeles. The feast, which is 
supposed to feed his soul in its jour- 
ney from earth to the hereafter, is ex- 
tremely suhstantial. It consists of 
two whole pigs, one roasted, the other 
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Elaborate Feast Spread for a Dead Chinese 


raw; several gallons of tea; sweet- 
meats, rice and biscuits. The latter 
are built up in a sort of pyramid and 
resemble a big cluster of mushrooms. 
Joss sticks and red candles are sup- 
plied in abundance. The clothing and 
some other personal effects of the de- 
ceased are placed in a furnace, such as 
is shown in the background, and these 
are burned while the body is being in- 
terred, 


CLERGYMAN INVENTS ANTI- 
SNORING DEVICE 


A simple device to silence snorers, 
claimed by its inventor to be successful 
in all cases, is here shown. Although 
clamped to the nose, with the bar 


Silencer Designed for People Who Snore 
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resting on the upper lip, the device is 
said to be quite comfortable to the 
wearer, who, while sleeping, will be 
unable to produce the disturbing 


sounds of snoring. 


NEW TYPE OF METAL CLOTH 


The fibers used in metal cloth 
usually consist of a metal core or main 
thread spun round with tinsel, but a 
new type of metal cloth 
now being manufactured 
in Germany has a core of 
any suitable medium, en- 
tirely covered, by a chemi- 
cal process, with a metallic 
coating. This coating be- 
comes thoroughly incorpo- 
rated with the core, and at 
the same time all the me- 
tallic, lustrous particles are 
so imbedded in the exter- 
nal coat that they are pro- 
tected against atmospheric 


Ingenious Method of Attaching Snowplow to Motor Truck 


MOTOR DUMP-TRUCK USED AS 
SNOWPLOW 


During a snowstorm in New York a 
60-hp., 7-ton dump-truck was success- 
fully adapted for use as a street cleaner 
by attaching a rather large snowplow 
to its front. The manner of attach- 
ment and the means of obtaining lever- 
age for raising and lowering the plow 
are ingenious. It is claimed that the 
machine did as much work as could 
have been accomplished by 250 men 
with shovels in the same time. 


PATIENT SWALLOWS 
THERMOMETER 


To the long list of articles swal- 
lowed by the insane, by children, and 
accidentally by normal adults, must 
be added a clinical thermometer, the 
case occurring in the Mattie Hersee 
-hospital, Meridian, Miss. While a 
nurse was taking the temperature of a 
60-year-old patient, the latter momen- 
tarily fell asleep and swallowed the 
instrument. The nurse was afraid to 
say anything about it, but at the end 


. of 36 hours it passed through his sys- 


“tem without doing damage, register- 
ing 104 deg. F. 


and other influences, and 
retain their sheen or luster 
. for an indefinite period. 
The metal yarn is produced in the 
original colors of gold, silver, copper, 
etc., and may also be supplied in any 
modern shade desired. 


A CURIOUS PRIVATE JAIL 


One of the few private jails in the 
United States that is sanctioned by 
state authorities was erected by Ar- 
thur B. Suit, now sheriff and for many 
years a deputy sheriff of Prince George 
county, Md. It is a small cement 
building located in the yard of his 


The Private Jail Built by the Sheriff of Prince George 
County, Md., When He was a Deputy Sheriff 
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home. 
build it because of the long distance to 
the county jail from many parts of 
the county, and the lack of railroad fa- 
cilities for transporting prisoners di- 
rectly to the county jail. 


He obtained permission to 


VARIABLE-LIGHT AUTO LAMPS 


The problem of a powerful pene- 
trating headlight while running over 
country roads and a subdued light 
while running through city streets is 
ingeniously solved by a new type of 
French automobile lamp. The source 
of light in this lamp is a small head of 
special composition, which is brought 
to incandescence by an oxy-acetylene 
flame. When this glowing head faces 
the projector, the light is reflected in a 
sharply defined cone of intense light, 
but when the head is reversed, facing 
outward instead of toward the reflec- 
tor, the light is diffused in all direc- 


When the Luminous Head is Turned Toward the 
Reflector, a Powerful Shaft of Light is Thrown; 
When Turned the Opposite Way, the Light is Diffused 

tions, and is therefore much fainter. 

When the head faces the projector the 

lamp illuminates the road for about 

1,600 ft. The incandescent head is said 

to be sufficiently strong and solid to 

give service for 100 hours. 

The French laws prohibit the use of 
blinding headlights on city streets, and 
it-is partly due to this that the new 
lamp has become popular in France. 


THE X-RAY AN AID IN 
DENTISTRY 


Several dentists are now making use 
of the X-ray to ascertain the condition 
of teeth, particularly in making exam- 
inations of teeth previously filled, so 
as to determine if the work has been 
properly done. In the X-ray photo- 
graphs, the fillings appear black, while 


An X-Ray Photograph of Teeth, the Black Portions 
of Two of Them being Fillings 


the nerve passages, being transparent 
to the rays, appear white. One of the 
filled teeth has the nerve channels 
completely filled, while in the other 
the nerves are not affected. 


TREES THAT GREW LIKE AN 
OSTRICH 


Two cypress trees near Monterey, 
California, form the queer figure of an 
ostrich, as shown in the illustration. 
Only those who have seen a young os- 
trich, can realize the very striking 
resemblance, for the shape of the body 
and the fluffy texture of the plumage 
is indicated, as well as the form of the 
neck and head, and the heavy, awk- 
ward legs. 

These trees have not been trimmed 
in any way to form the curious out- 
line, but owe their twisted and knotted 
form to the trade winds. 


Cypress Trees That Grew to Resemble a Young Ostrich 
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A NON-SKID FOR TWIN SOLID 
TIRES 


Of the several types of non-skids for 
solid tires, a 
German type, 
applicable both 
to light and 
heavy motor 
trucks having 
twin tires, is ex- 
ceedingly 
ple. A chain 
passes around in 
the groove be- 
tween the tires, 
and carries, on 
alternate links, 
transverse _ steel 
bars which have rigid outer faces. 


SLOT MACHINE THAT SELLS 
NEWSPAPERS 


The interurban trolley cars about 
Los Angeles are equipped with a new 
device that does 
away with the 
news agent, and 
Saves a large 
amount sala- 
ries. It consists of 
a metal container, 
which holds a 


number of copies 


of each of the morning papers, as well 
as one periodical. These papers can 
be secured by dropping the price in the 
slot and pressing a lever. As the prices 
vary from one cent to five, a different 
slot is used for each compartment. 
The machine rejects lightweight and 
worn coins, which run through the 
mechanism and are returned the 
depositor, 


GRIDDLE FOR PAPER-BAG 
COOKING 


The growing popularity of paper- 
bag cooking, by means of which food 
stuffs, such, for 
instance, as 
cakes, bread 
and meats are 
prepared in pa- 
per bags for the 
purpose of ob- 
taining a steady 
heat, retaining natural juices and to 
prevent burning, makes this little wire 
grid-iron of interest. It is an English 
device to be used when cooking in pa- 
per bags on gas stoves. 


CThe annual seed distribution of the 
United States government next year 
will involve the giving away of 1,200,- 
000 Ib. of vegetable seed, and 50,000 Ib, 
of flower seed, 


THE LOS ANGELES 
Examiner 


TRE LOC ANGEL'S THE LOS ANCELE S| 
HERALD EXPRESS 
3. 


The Mechanical Newsboy, Showing Method of Operating the Slot Machine That Sells 
Newspapers on Street Cars 
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The “Organ” a Mass of Beautiful Stalagmites 


A CAVE REPRODUCED 


One of the most unique exhibits ever 
placed in a museum is being installed 
in the Carnegie Museum at Pittsburg. 

It is a replica—in fact, a transplant- 
ing, as it were—of a remarkable cave 
discovered several weeks ago near Na- 
giney, Mifflin county, Pennsylvania. 
Thousands of beautiful stalagmites 
and stalactites from the cavern have 
been carefully removed and will be 
placed in the replica in the museum. 
Parts of the original roof and sides of 
the cave and much of the peculiar rock 
formations of the floor will also be put 
in place. When the work is completed, 
one of the most beautiful sights to be 
found in any museum in the land will 
be presented to the public. 

The natural cave is some 400 ft. long, 
60 ft. wide, and about 35 ft. high. 
Some of the rock formations, hanging 
from the roof or rearing themselves 
from the floor, were 6 ft. in length. 
One group of 40 resembled an organ, 


Moving the Stalactites and Stalagmites 


IN A MUSEUM 


and may be seen in the photograph. 
These stones were clean and unmarred 
by stains, and their colors ranged from 
white, cream and gray to yellow and 
chocolate. The loftiest, also shown in 
the picture, was about 10 ft. high. Al- 
together about 3,000 lb. of the beauti- 
ful formations were collected for the 
museum. 

The cave was accidentally discov- 
ered on the premises of a limestone 
company, when a powerful blast of 
dynamite in dislodging some rock dis- 
closed its existence, 

The cliff in which the cave was lo- 
cated is 120 ft. high, and the entrance 
to it is situated 30 ft. above the floor 
of the quarry, 


CAs a result of investigations by 
agents of the U.S. Department of 
Agriculture, it has been learned that 
the rose, as well as the chrysanthe- 
mum, originated in China. 
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REINFORCED-CONCRETE POLE 
PROVIDED WITH STEPS 


A new type of reinforced-concrete 
electric-lighting, and telephone or tele- 
graph pole has been 
inade in Europe that 
has attracted consid- 
erable attention in 
this country because 
of the practical char- 
acter of its construc- 
tion. The most 
prominent feature of 
the pole is the series 
of square openings 
or steps along its 
broader sides, which 
not only _ permits 
economizing in con- 
crete, but also pro- 
vides an easy means 
of climbing to renew 
carbons in are 
lamp, or other pur- 
poses. The rein- 
forcement for the 
pole lies near tHe 
outer edges of the 
two narrow sides, 
which are only half 
as wide as the sides 
containing the open- 
ings. Four steel 
rods, 1.2 in, in diam- 
eter, are used for this 
purpose, the rods 
being held in place 
by steel ribs, inter-locked with diago- 
nal stirrups between the openings. 


THE FAMOUS “NIPSIC” TO BE 
SOLD 


The old warship “Nipsic,” one of 
the wooden side-wheelers of the U. S. 
navy still in existence, and for many 
years the prison ship of the Puget 
Sound navy yard, has been condemned 
as unsanitary and will be sold at auc- 
tion. She contains much valuable oak 
and walnut, as well as copper and 
brass trimmings, 

Built in 1863, the “Nipsic” was in 
the South Atlantic blockading squad- 


In July, 1882, 
she was present at the bombardment 
of Alexandria, Egypt, by the British 
fleet, and in 1889 her career was nearly 
ended in the two days’ hurricane at 


ron in the Civil War. 


Apia, Samoa. During the storm she 
was kept clear of the coral reef and 
beached, and seven days later was 
taken to Honolulu for repairs. She 
made the trip with a jury rudder, with 
all her outside keel gone, and leaking 
badly. 


LONGEST CONCRETE ARCH 
CROSSES THE TIBER 


The new bridge across the Tiber, at 
Rome, is the longest reinforced-con- 
crete arch in the world, having a span 
of 328 ft. It surpasses by 33 ft. the 
longest stone arch in the world, that 
of Plauen, in Germany, and by 8 ft. the 
concrete arch in the Grafton bridge at 
Auckland, New Zealand. Notwith- 
standing the size of the bridge, it is 
said to be of the lightest type of con- 
struction, and of a design peculiar to 
certain European engineers, but rarely 
attempted in America. 


CHEMIST MAKES PACKING 
CANS OF PAPER 


A new system of packing food prod- 
ucts that is claimed to eliminate the 
danger of ptomaine poisoning and 
other ills that may result from the use 
of metal receptacies, has been devised 
by an Illinois chemist. Briefly, the 
system consists of treating ordinary 
manila paper with a chemical, one in- 
gredient of which is skimmed milk, 
that makes it non-porous, germ-proof 
and air-tight. Experiments have been 
conducted that encourage the inventor 
of the system to believe he has over- 
come the difficulties that have hereto- 
fore largely prevented the use of paper 
containers by reason of the oozing or 
soaking of the contents through its 
walls, 

The accompanying illustration 
shows a can made of paper molded 
over a baking-powder can and con- 
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taining cottonseed oil. This liquid is 
said to percolate even through a sol- 
dered tin can, while not even the most 
minute quantity has been able to pene- 
trate the two sheets of manila paper 
used to make this receptacle. The 
corked tube shown in the picture con- 
tains benzine which stood more than 
four months without soaking through. 
The cottonseed oil was poured into 
the can July 27, 1911. The inventor 
claims, in his patent, that the possi- 
bilities for making paper, cloth and 
other materials non-porous are almost 
unlimited. Paper or cloth treated by 
the process is made germ-proof, it is 
also claimed. The United States gov- 
ernment has begun investigations of 
the method for the war department. 


CAN 
OF PAPER 
CONTAINS 


Paper Can and Vial That Held Oil without Seeping 
Four Months 


HOW TO MAKE 


Coarse-grained woods make up into 
furniture and take a more satisfactory 
finish than close-grained woods. For 
this reason chestnut or oak is suggested 
for this shelf. Chestnut has a beautiful 
grain and is soft and easily worked. 

There will be needed the following 
pieces: 
by 16% in., S-2-S. 
Lower shelf, 1 piece, 34 by 6% by 301% in., S-2- 
Upper shelf, 1 piece, 4 by 4% by 30% in., 


Lower back, 1 piece, % by 3% by 30% in., S-2- 
Upper back, 1 piece, % by 3 by 30% in., 5-2-5. 


Sides, 2 pieces, % by 7% 


In making out this stock bill the 
pieces have been specified 14 jn. wider 
and 1% in. longer than the 
finished piece is to be to al- 
low for squaring up. The 
thicknesses specified 
mill-planed exact so that 
all that is necessary is to 
merely plane off the mill- 
marks from the two broad 
surfaces. 

It is quite possible that 
one may have a particular 
space, or a particular set of 
books to place in the shelf. 
In such a case the length of 
the horizontals should be 
lengthened or shortened to meet the 
particular demands when ordering the 
lumber. 


A WALL SHELF 


Begin work -by 
zontals to size. 
the same length. 


squaring the hori- 
They are to be all of 
Next shape up the 
end pieces. The amount of slope for 
the front edges is indicated on the 
drawing. After all these pieces have 
been squared up and the mill-marks 
removed, the dadoes or grooves and 
gains may be laid out and cut. 
Beginners are prone to underesti- 
mate the importance of getting all the 
mill-marks off before putting on any 
finish. When boards are planed at the 
mill the planing is done by means of 


Shelf to Hang on the Wall 


two or four knives revolving above or 
below the board—sometimes both 
above and below at the same time. 
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These knives leave the surfaces filled 
with little ridges and hollows across the 
grain. These hollows, though they are 
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was put together with ordinary wire 
nails and the heads of these covered 
with ornamental heads to represent 
old-fashioned hand-wrought nails. 


hardly visible to the eye on the un- 


30" 


Details of Shelf 


finished surface, show up as_ ugly 
streaks upon the surface after it has 
had a finish of stain and filler applied. 
The joints here used are typical and 
the beginner can find how to make them 
from any good book on wood working. 
There are several ways of fastening 
the parts. They may be fastened by 
means of round-head_ blued screws. 
They may be fastened with carriage 
screws. The one in the illustration 


It will be found 
easier to apply the 
finish of stain and 
filler before the parts 
are assembled. A suit- 
able finish is obtained 
as follows: After the 
parts are thoroughly 
sanded, put on a coat 
of Filipino water 
stain, wiping it off 
with an old cloth before it has had 
time to soak into the wood very much. 
Allow this to dry. Then sand lightly, ~ 
using No. 00 paper, after which fill the 
pores of the wood with a black paste 
filler—directions will be found on the 
can. Follow this, when hardened, with 
several coats of floor wax. This pro- 
duces a finish in which the field is black 
with the high lights a dark, mossy 
green. 


PLANTING LOTUS ROOTS IN A 
LAKE BOTTOM 


The interesting method adopted by 
a Chinaman of Shantung Province, 
China, in planting lotus roots in the 
mud of shallow lakes, is shown in the 
accompanying illustration. He is in- 


A Chinaman, Shielded from the Mud, Planting Lotus 
Roots in the Bottom of the Lake 


cased in sacking, which covers him 
completely and includes sleeves for 
his arms, only leaving a hole at the 
top, which is kept open and above the 
water by means of bamboo sticks rest- 
ing on his shoulders. The purpose of 
the sacking is to keep out the mud 
with which the water is thickly per- 
meated. The lotus roots are kept on 
a small raft and are taken one by one 
and trampled down into the muddy 
bottom of the lake. 


CThe municipal council of Paris aims 
to teach history through new street 
signs just ordered, examples of which 
give such information as: “Avenue 
Victor Hugo—French poet and novel- 
ist, 1802-1885,” and “Rue Rivoli— 
French victory, 1797.” 


GA census of the volcanoes in the 
world shows that there are 672 in all, 
of which 270 are described as “active.” 
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Keeping Dampness from Tools 


In most climates where excessive 
dampness prevails, the manner in 
which rust attacks edged tools is very 
aggravating. It will be found that a 
small open box of unslaked lime, kept 
in a corner of the tool box or cabinet 
and replenished from time to time, will 
absorb the excessive moisture and keep 
the tools in good condition.—Con- 
tributed by Bert L. Forse, Pough- 
keepsie, N. Y. 


Sliding Partition in a Chicken Coop 


A good retaining pen from which to 
sell poultry may be had by building a 
coop of the desired size and placing 
in it a sliding partition for use in forc- 
ing the fowls toward the door at either 
end, enabling a person to take out one 
at a time. 

The sliding partition may be used 
for dividing the pen into two compart- 
ments by placing the partition in the 
center of the coop. The pole which 
runs from the center of the sliding par- 
tition through a hole at one end of the 
cage for pulling the partition back 
and forth may be used also as a roost 


Partition Forces Chickens to the Door 


when it is desired to leave the fowls 
in the pen for several days for fattening 
purposes, — Contributed by Monroe 
Woolley, Ft. Casey, Wash. 


A Radiator Cereal Cooker 


The accompanying sketch shows a 
cereal cooker designed to use the heat 
of an ordinary radiator in conjunction 
with the principle of the fireless cooker. 


Used as a Fireless Cooker 


The device consists of a pail or other 
suitable receptacle in which the cereal 
may be brought to a boil, and a cover 
consisting of two tin shells, A, with 
about 114 in. of insulating material, B, 
between. The cover extends down- 
ward below the top of the radiator C, 
on two sides, to retain the heat better, 
and it is readily set over the pail after 
it is placed on the radiator—Contrib- 
uted by W. E. Morey, Chicago. 


Draining Water from an Automobile 
Gas Generator 


Drill or punch a %4-in. hole in the 
bottom of the water tank over the car- 
bide basket. Cut threads in a nut with 
a \4-in. pipe tap and solder the nut 
over the hole. Procure a 4-in. faucet 
or pet cock and turn it into the threads 
of the nut. Use white lead on the 
threads. 

In cold weather the water may be 
easily removed by turning the faucet 
after removing the bottom carbide can. 
—Contributed by Earl R. Hastings, 
Corinth, Vt. 2 
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Heating Stove with Gasoline-Engine 
Exhaust 


An inventive miller utilized the ex- 
haust from his gasoline engine to heat 
his office stove in cold weather. The 
stove was an or- 
dinary coal 
stove and the ex- 
haust pipe was 
run from the en- 
gine to its base. 
The pipe was 
wrapped with 
asbestos to pre- 
vent loss of 
heat. The muf- 
fler, or ex- 
haust pot, was 
screwed on the 
pipe in the lower 
half of the stove and a number of 
bricks placed over and around it. The 
smoke and fumes from the exhaust 
pass out through the chimney. The 
stove keeps the office well warmed, 
and, as the bricks hold heat for some 
time, the room is kept warm long after 
the engine is stopped.—Contributed by 
Irl R. Hicks, Hallsville, Mo. 


Plowshare for Alfalfa 


Anyone that has ever plowed alfalfa 
sod knows how hard the roots are to 
cut. In plowing many of the roots are 
not cut off. I had a field of alfalfa at 


Edge Like a Bread Knife 


one time that I was unable to plow, as 
my team was too light to draw the plow 
through the roots. After thinking it 
over for a time, I decided to make the 
edge of my plowshare like the cutting 
edge of a bread knife. The edge was 
ground on an emery wheel as shown 


in the sketch. I had no trouble in 
plowing the field. The roots slip over 
the scallops and are cut off easily and 
clean.—Contributed by A. S. Thomas, 
Amherstburg, Ont. 


Drawing the Pitch of Threads 


Sometimes it is desirable to ‘show 
threads in full on a drawing instead 
of using the conventional methods. 
The best way to draw these threads is 
to add a V-notch of 60 deg. in the 
triangle, as shown in the sketch, and 
bevel its edges. The -part to be re- 
moved must be carefully marked and 
cut out, and the edges dressed straight 
with a common file. The beveled part 
makes a thin edge to keep the ink from 
running under the triangle. 

For all ordinary threads the triangle 
will be self-spacing, and all that is 
necessary to draw them are the con- 


-60 


V-Groove in Triangle 


struction lines for the top and bottom 
of the thread A. The triangle is set 
against the T-square so that the point 
of the pencil or pen will just touch the 
bottom construction line, then, when 
the pencil point is at B, the triangle 
is moved along until the opposite side 
of the notch touches the pencil point, 
when the operation is repeated. With 
a little practice the threads can be 
drawn very rapidly.—Contributed by 
H. G. Clay, Washington, D. C. 


@ Coffee can be made without a fire by 
setting the coffeepot on a piece of 
limestone and banking sand around 
the lime and pot so it cannot turn 
over, and then pouring water on the 
lime. In a few minutes the coffee will 
be boiling. 
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Straightening a Small Bend in a Large 
Shaft 


Place the shaft upon the horses and 
set a forge under the bend and heat it 
to a bright red, then remove the forge 
or roll the shaft along the horses until 
it clears the forge and turn the shait 
so that the bow will be up. Apply a 
small stream of water on the center of 
the bow. This will cause the top to 
cool and contract while the lower side 
remains hot, thus stretching the lower 
side and straightening the shaft. I 
have tried this on a large screw, 5 in. 


Straightening by Contraction 


in diameter, and the results were satis- 


factory. If a lathe is not available to 
make a test for straightness, use a 
straightedge.—Contributed by F. J. 
Schenck, Hugo, Okla. 


How to Make a Taper Reamer 


Turn a piece of brass or cold-rolled 
steel to the same size and taper as the 
hole to be reamed, leaving it long 
enough to be held in the chuck. Saw 
a slot lengthwise of the tool on each 
side of the tapered part and remove the 
metal on the cutting side to make a 
flute for clearance. 

Procure two pieces of a broken hack- 
saw blade—power saws are the best— 
and solder each securely in the slots 
cut in the tapered part. Grind the outer 
edgé¢ of the saw blades to form a cut- 


Cutter Made of Hacksaw Blade 


ting edge and to make the same taper 
as the tapered part. This will make a 
very good and cheap reamer.—Con- 
tributed by M. Hohn, Chicago. 
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Sediment Kept from House Water 
Pipes 


The same principle of placing a 
strainer on the gasoline pipe near a 
carburetor can be used on a larger 
scale for a simple, 
efficient and inex- 
pensive strainer 
for eliminating 
foreign matter, 
such as vegetable 
matter, sand, etc., 
in the water in 
many localities, 
and thus prevent- 
ing it getting into 
the house pipes, | 
water meters, 

n 
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steam boilers, etc. 
It is especially 
valuable on pipes from 1 to 2 in. in 
diameter. About the only cost is the 
bare fittings, and it requires no me- 
chanical skill to put it together. 

An extra-long pipe coupling, A, is 
fitted with a fine, strong brass screen, 
B, formed into a frustrum, and a flat 
top, H, is soldered to it. This is 
soldered to a bushing, C, at FE. A 
union can be used on the nipple end 


iniet 


Screen in a Check Valve 


K, so that the screen may be removed 
with little trouble when it requires 
cleaning. A tee with a blow-off valve 
can be attached, instead of the union, 
and the filter cleaned in a few sec- 
onds by opening the valve and allow- 
ing some of the water in the outlet 
side of the pipe to flow back. 

Another simple way is to secure an 
old check valve that has been dis- 
carded as worn out, and fit the screen 
in it. Unscrew the top and remove the 
disk and stem. Shape a piece of screen, 
C, the same as described, and solder it 
to the top as shown at B. Screw on 


ee 
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the top, as at A, and you have as fine 
a screen as can be bought for delivery 
pipes. To clean this type of strainer, 
unscrew the top A, and wash out the 
screen.—Contributed by Jas. E. Noble, 
Toronto, Canada. 


Hanging Pictures 


A large picture hung by one wire is 
hard to keep in place so that it will al- 
ways appear straight, as a slight jar 


Two Hanging Nails 


or a gust of air may shift it. An im- 
provement in the hanging can be made 
by attaching two wires as shown in 
the sketch. The hanging can be better 
accomplished and the picture held 
more firmly in place in this manner.— 
Contributed by Frank Rosenberg, 
Worcester, Mass. 


Removing Carbon Deposits in Gasoline 
Engines 

Carbon deposits in a gasoline engine 
cause considerable trouble, and while 
scrapers can be used in some engines, 
others must be taken apart to remove 
the carbon. 

A very simple way is to use two 
metal pot washers in the following 
manner: If you have a 4-cylinder 
motor, remove the valve caps from 
cylinders one and four, then put one of 


the washers and about 1 pt. of kerosene 
in each cylinder. Replace the valve 
caps and remove one and four spark- 
plug wires. Start the motor on cylin- 
ders two and three and allow it to run 
about 10 minutes, then remove the 
washers with a wire hook. Do the 
same with cylinders two and three. 
On a 6-cylinder motor three cylinders 
can be cleaned at a time.—Contributed 
by Fred Grinham, St. Louis, Mo. 


Chuck for Cold-Rolled Steel 


Few lathe chucks can stand the hard 
and varied service they receive and 
have their jaws remain straight and 
true after a couple of years of steady 
work. For holding work of standard 
size, such as pins, bushings, etc., but 
more particularly for holding the com- 
mercial sizes of cold-rolled steel, the 
device shown in the sketch is of great 
value. 

It consists of a body of cast iron 
which is threaded to fit closely on the 
lathe spindle when in position. The 
front end is bored out as shown. This 
gives a recess concentric with the mo- 
tion of the lathe. A boss provided for 
a setscrew is drilled and tapped. Bush- 
ings are made with the holes to receive 
the standard sizes of steel’and their 
exteriors turned to fit closely in the 
recess of the improvised chuck. Make 
as many of these bushings as there are 
sizes of stock, split them and one has 
attachments that will prove invaluable. 


Bushings in Holder 


If the fitting has been well made, the 
“squeeze” of the setscrew will not 
throw the work out of true over 0.001 
in.—Contributed by Donald A. Hamp- 
son, Middletown, N. Y. 


CA lathe center should be in first-class 
shape to do first-class work. 
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Tracing Down Telephone Troubles 
By GEORCE M. PETERSON 
PART I 


Terms 
An explanation of the principal terms 
used on “trouble” is the first thing 
which must be understood in order to 


wires at a time. A “cross” indicates 
that the insulation of one wire of two 
or more pairs has broken down or 
leaked so that they are touching each 
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Short Open 


arrive at the fundamental principles 
of the art of galvanometer work, or, as 
the common expression goes, “shoot- 
ing trouble.” The terms in use on tele- 
phone troubles are, “short” or “short 
circuit,” “open,” “reverse,” “split pair,” 
“ground,” “cross” and “transposed 
pairs,” and are defined as follows: 

A “short” is the term applied to a 
pair of wires from which the insulation 
has become removed in some manner, 
so that the two wires touch each other. 
An “open” indicates that one or both 
wires of a pair are broken, thereby 
causing an open circuit. A “reverse” 
signifies that the two sides of a pair 
of wires are either reversed in the 
sheath or quite often in a splice. A 
“split pair” shows that in some manner, 
usually due to clearing trouble, one 
wire of a pair has become separated 
from its mate and is working with an 
odd wire—possibly the mate to a wire 
which is in trouble. 


A “ground” is the most common of. 


all cable troubles and is used to indi- 
cate that in some manner the electric 
current has broken through the insula- 
tion and is leaking to ground. This is 
sometimes caused by the insulation be- 
ing .torn off or broken, although 
grounds are usually the result of mois- 
ture entering the cable. The two causes 
can be readily separated, on account 
of the fact that a moisture ground will 
nearly always affect more than one 
wire, while a ground due to mechanical 
troubles usually takes but one or two 


T 


CENTRAL OFFICE 
Reverse 

other. A “transposed pair” means that 

the wires are improperly fanned out in 

the central office or cable terminal box. 


Instruments 
A voltmeter having a range of from 
0 to 150 volts, a portable battery hav- 
ing an electromotive force (E. M. F.) 
of from 100 to 130 volts, a Wheatstone 
bridge, a fault finder, a buzzer test set, 
a galvanometer and an induction test 
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Battery in Box 


Transposed Pair 


set usually make up a trouble man’s 
outfit. These instruments must be pur- 
chased from some maker of standard 
goods, but the battery and buzzer test 
set can be made in a short time and 
will give better satisfaction than any 
which can be purchased complete. 
The battery consists of 40 pocket 
flashlight batteries, each one of which 
has an E. M. F. of 2% volts. A box 
is made in which to place the battery 
for carrying purposes. As the bat- 
teries each measure about 3 by 344 by 
34 in., and are usually placed two wide 
and two high, the carrying case should 
be about 7 by 8 by 10 in. inside dimen- 
sions, to allow space for the paraffin 
around each cell. The bottom of the 
box is lined with heavy paraffined pa- 


Pritt 


Split Pair Ground Cross 
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per. The batteries are connected in 
series and placed in the box, the con- 
nections are carefully soldered to avoid 
loose joints, and the positive and nega- 
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Buzzer Test Set 
tive wires, which should be of No. 14 
gauge lamp cord, are led up to the 
binding-posts on the cover. Several 
layers of heavy paraffin paper are 
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placed between the rows of batteries 
and then the outfit is tested. If the test 
shows the battery to be perfect, the 
box is then filled with hot paraffin, care 
being taken to insure the wax getting 
into all the corners and inclosing the 
batteries in a solid cake. This will pro- 
long the life of the battery 100 per cent, 
as it is protected from the deterioration 
due to dampness. The sketch shows a 
cross section of a complete battery. 

The buzzer test set shown in the 
sketch should be made up and placed 
in a small box having a shoulder strap 
for carrying it easily. This set has 
the advantage over the old style in that 
it does not always require a head re- 
ceiver. The relay, or buzzer, can be 
used, and the earphone usually can be 
omitted. 


(To be continued) 


Air-Pump Attachment for a Speed 
Lathe 


The accompanying sketch shows 
how I constructed a blower-pump 
attachment for use with a gas blow- 
pipe, which I mounted on my grinding 
and polishing table. 

The pump A, which is a cast-off hand 
bicycle pump, is fastened to the table 
with a clip, B, such as is used to fasten 
such a pump to 
a bicycle frame. 
The clip was 
originally a 
double loop, but 
was cut down as 
shown, then 
drilled at the 
bent portion and 
fastened to the 
table with a 
wood screw, a 
washer being 
placed under- 
neath to serve 
as a bearing. 

A simple 
crank, C, having a stroke of 11% in., 
was fastened to the polishing-head 
spindle with a setscrew. A small, flat, 


oval-shaped brass piece, D, was bored 
to fit over the stem of the pump 
plunger and an upright pin was in- 
serted therein, which was bored to re- 
ceive the crankpin. The air passes 
from the pump to the tank through a 
rubber tube, E. The pump oscillates 
with the motion of the crank, but on 
account of the flexibility of the rubber 
tubing, this is no drawback.—Contrib- 
uted by Harry F. Lowe, Washington, 
District of Columbia. 


How to Make a Set of Steel Figures 


Any machinist in a shop desiring to 
have a set of figure punches of his own 
can readily make them in the following 
manner: Usually enough discarded 
center punches or other punches can 
be found about a shop that will serve 
the purpose, but if these are not to be 
had, a length of tool steel, of the right 
size, can be purchased to make 
10 pieces the length of the punches. 
Procure a flat piece of tool steel, about 
1% in, thick, having sufficient surface 
to receive the 9 digits and the cipher 
to be placed on the punch ends. 

One end of each punch must be 
forged out and squared, so that it will 
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receive the figure without much ex- 
tending edge. They are then annealed, 
as well as the flat piece of steel. 

Secure the loan of a set of steel fig- 
ures from the tool room and sink each 
figure in the surface of the steel plate, 
while it is soft. Be sure to drive in a 
perfect impression of each figure. The 
indentation is shown by the figure 6 in 
Fig. 1. After all the figures are in- 
dented into the steel plate, dress up the 
surface with a very fine file to remove 
any bur that may have been raised by 
the punches, so that the indentation 
will be as shown, in section, in Fig. 3. 
After a perfect indentation of each fig- 
ure is secured in the surface of the steel 
plate, temper it, and this die will al- 
ways be ready to make any subsequent 
punches desired. 

Take the prepared punches and re- 
move by drilling any unnecessary metal 
for each figure the punch is intended 
to make. For the figure 6 the metal is 
removed by drilling two holes as 
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Die and Punch Faces 


shown in Fig. 3. Drill these small 
holes wherever possible and it will help 
the piercing die. Make sure the ends 
of the steel to be stamped are square. 
Stamp them all, cut and dress away the 
outside metal and any unnecessary 
metal remaining inside, until only the 
outline of the figure remains. Temper 
the ends and you will have as good a 
set of figures as can be purchased.— 
Contributed by Clement Howe, Plain- 
field, N. J. 


Corner Irons for Chests 


A strong and inexpensive corner 
iron for boxes and chests that are 
heavy and much handled can be made 
by using light wrought-steel strap 
hinges. They also relieve the strain 
on the lock if two of them are fast- 
ened over the joint of the cover near 
the ends. The lower ends of these 
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hinges can be fastened with screws 
while shipping, or they can be made 


Hinge Corner Irons 


to slip into staples made for the pur- 
pose.—Contributed by W. A. Lane, 
El Paso, Texas. 


Die Starter for Cutting Threads on 
Pipe 

Many times the plumber or steam- 
fitter must cut threads on broken pipes 
in places where it is impossible to work 
a regular stock and die. Without the 
stock it is hard to start the die, but a 
starter, as shown in the sketch, makes 
it possible to start a die on the square 
end of a pipe. 

The way to use the starter is to screw 
the die on the threads backward and 
insert the small end in the pipe. The 
bolt is then tightened to hold it firmly 
in place. The die is next turned off the 
threaded portion of the starter and onto 
the pipe to be threaded. The screw 


Guide for Pipe Die 


feed will force it to go straight and cut 
the threads as it turns. The sketch 


plainly shows its construction.—Con- 
tributed by Sandford A. Larson, Den- 
ver, Colo. 
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Weatherboard Spacing Gauge 


Where one man is working alone, 
nailing on weatherboards, the device 
shown in the sketch not only gauges 
the part to the 
weather, but also 
holds the oppo- 
site end of the 
board. The 
gauge is made as 
shown in Fig. 1, 
with the length 
A equal to the 
amount of board 
allowed to the 
weather. After 
two or three 
boards are put on, shove the spring up 
under the last piece of siding and then 
place the next piece on top in the notch. 
—Contributed by D. L. Kellogg, Still- 
water, Minn. 
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Oiler on a Lathe 


Most lathes in ordinary machine 
shops are not equipped with a can for 
dropping lard oil on cutting tools. 
Having a large number of pieces to cut 
off recently, I rigged up a can in a few 
minutes, as shown in the sketch. A 
milling machine close by being idle at 
the time, I used its oil can. 

The can has an arm about 7 in. long 
and swings on a short tapered post 
driven into the housing of the milling 


Oil Can on Arm 


machine. All I needed was a %-in. 
bolt, about 10 in. long, with a 2-in. 
length of thread on the end. I sawed 
the head of the bolt off, so that it would 
allow the can to swing over the tail- 
stock of the lathe and tapered the end 
to fit the arm of the can. A nut and 
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washer was run well up on the thread 
and another nut run on just far enough 
to have a full thread. I inserted the 
bolt in the slot at the rear end of the 
carriage and turned the top nut down 
on the washer. This made a rigid post 
for my can. The oil can may be swung 
in any position to follow the movement 
of the tool. When not in use, it can 
be swung out of the way or detached 
entirely in a moment.—Contributed by 
H. L. Raabe, Akron, O. 


How to Make a Globe Sight 


A handy globe sight for a single- 
barrel shotgun or rifle may be made of 
two 1-in. pieces of thin brass or steel 
tubing. The pieces may be of the same 
diameter, or one may be larger than 
the other. 

Connect the two pieces with two 
ribs of solder as shown at AA, then 


Sight Made of Tubing 


file a slot through the pieces to sep- 
arate them. This permits the sight to 
be slipped over the muzzle without 
removing the bead sight B at the point. 
The section to be slipped on the barrel 
should be of the same diameter as the 
barrel so that when the slot is cut, it 
will expand enough to slip on and fit 
tightly —Contributed by Jas. M. Kane, 
Doylestown, Pa. 


Use for Old Blueprints 


In many establishments blueprints 
accumulate until the quantity reaches 
amazing proportions. Some concerns 


keep a record and file of all prints made 
and at fixed times destroy the old ones. 
It makes no difference what method is 
used in handling them, at some time 
great quantities of these prints are de- 
stroyed in some way and the paper 
In addition to this, 


is a total loss. 
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at the time of printing, there is sure 
to be a certain waste due to poor ex- 
posures, blotchy paper, etc. A method 
for turning this waste into a useful ar- 
ticle is presented by a correspondent 
of the American Machinist. 

These old or useless prints may be 
bleached by immersing them in a soda 
bath, containing 4 oz. of soda to 1 gal. 
of water. If it is desired to bleach only 
a portion of the print, this may be done 
by painting that part with this solu- 
tion. By washing the prints in fresh 
water, after bleaching, any discolora- 
tion is prevented. The blank paper 
thus obtained furnishes a fair grade of 
sketch paper, and there are numerous 
other ways in which it may be used. 


A Lineman’s Screwdriver 


Every lineman has use for a screw- 
driver, but this tool is not always a 
handy thing to carry. A screwdriver 
point to be used in connection with 
the pliers is made as follows: Cut a 
piece of %-in. steel 3 in. long, and shape 
it as shown in Fig. 1. Then shape a 
piece of steel to just fill the opening 
A, Fig. 2, in the pliers. This latter 
piece is grooved to receive the end of 
the screwdriver point, then they are 
riveted together. In use, the large end 


Fig 2 


Fig.t 


Screwdriver Blades for the Pliers 
is placed in the opening A, and the jaws 
of the pliers closed tightly.—Contrib- 
uted by John H. Selden, Lynn, Mass. 


Straightening an Automobile Front 
Axle 


Quite often, through accident, the 
front axle of an automobile is bent out 
of line. To straighten the axle it is 
either necessary to remove it and place 
it in the fire or to straighten it cold. 
Heating an axle destroys a certain 
part of its strength, therefore it is best 
to straighten it cold. This can be done 
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quite well in the following manner 
without removing the axle from the 
car: 

In the first place it is necessary to 
have a steel shaft stronger than the 


Jack on the Axle 


axle to be straightened, a couple of 
chains and a screw jack, all of which 
may be procured with very little 
trouble. By placing the chains around 
the axle and shaft as shown, with the 
jack between them, the axle may be 
straightened by turning the screw. I 
have straightened axles on heavy cars 
in this way, without removing them 
from the car.—Contributed by J. N. 
Bagley, Superior, Neb. 


Making Blueprints from Blueprints 


The making of a blueprint from a 
blueprint is described by a correspond- 
ent of Machinery, as follows: To ob- 
tain good results, a clear, sharp and 
rather dark print is essential, for if it 
is blurred or light, it will not reproduce 
satisfactorily. 

The method consists of coating the 
print with a little kerosene and then 
printing immediately. The oil used 
will not affect the reproduction of the 
new print, unless it is applied very 
thickly, nor will it spoil the original, 
as the oil soon dries, leaving the print 
in as good condition as before. This 
process will also work perfectly when 
it is desired to make prints from heavy 
drawings. It has been used with suc- 
cess to make blueprints from printed 
matter. To make the original perfectly 
transparent, apply a coat of boiling hot 
paraffin. 


CAnti-fatigue metal is vanadium steel 
which has very great resistance to re- 
peated shocks. 


| 
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The Art of Stencil Making 


By HOMER H. KNODLE 


PART III — DESIGNS 


Originality is the key to success in 
stencil making, and although the de- 
signs and descriptions given in this 
article present some of the principles of 
the art, the resourceful worker can se- 
cure hundreds of others by additions 
to and variations of them. ; 


Fic.20 
Border Designs 


Each design given is original and 
anyone may use them, keeping in mind 
that slight changes may add _ indi- 
viduality and insure a design different 
from that used by any other decorator. 

A very light border, formed entirely 
of even lines, is shown in Fig. 18. This 
is drawn by laying out the square and 
then drawing in the diamond shape by 
means of the 45-deg. triangle. This de- 
sign also can be made to represent a 
rope border by leaving narrow binders 
across the face at regular intervals. 
The stencil should not be made wider 
than 4 in. and the width of the line in 
proportion. 

A straight, geometrical border, 
formed of parts of a circle, is shown in 
Fig. 19. First lay out the inclosing 
square and therein draw the four 
circles; then divide the center so that 
the parts that are to show will be of 
even length, and the design is finished. 


This border can be made as large as 6 
in, with the lines in proportion. It may 
also be varied without destroying the 
effect. For instance, the small. circle in 
the center may be made larger. 

A wide border, demanding light 
treatment, is shown in Fig. 20. This 
design should be from 6 to 18 in. wide, 
and the dots of such a size that all will 
be in proportion. 

A combination of very light and 
heavy treatments is shown in Fig. 21. 
This is appropriate only in very dark 
corners and out-of-the-way places. The 
scroll can be ornamented as desired, 
but should not bear too much detail. 

A design which can be adapted to 
almost any space is shown in Fig, 22. 
It may be made about 6 in, high and 
repeated for a border design, or, if 
made larger, may be used for a panel. 
In case it is made over 1 ft. high, it 
should be narrower than the sketch 
shows. 

A centerpiece can be made by sten- 
ciling several times around a center. 
This will produce a heavy effect. In 
planning a centerpiece it should be re- 
membered that it may be used only 
with a tint of the body color. Almost 
any style of leaf design can be adapted 
to this outline, and with a little inge- 
nuity a large number of designs can be 
worked out from this motif. 

A design for heavy treatment in- 
tended for a centerpiece is shown in 
Fig. 23. This design can be made from 
8 to 40 in. in size. All sizes over 20 
in, are made in half and the stencil re- 
peated to complete the design. Fora 
room longer than it is wide and having 
enough ceiling space, this design will 
prove valuable as a centerpiece with 
other designs placed around it. 

A very appropriate design, either for 
a panel repetition or as a border, is 
shown in Fig. 24. When used as a 
panel, it should be surrounded by a 
square or rectangular light border of 
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some plain design to mark the real out- 
line of the panel. If repeated as a bor- 
der, it should have a light border on 
either side to offset the commonplace 


Fig.2t 


Fig.22 
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signs can be devised from the general 
outline of this figure. 

A light design to fill the requirement 
of an artistic combination of lines in a 


Fig.23 


Border and Centerpiece Designs 


effect of repetition. This design is 
made by first drawing a circle and 
sketching in the point and the bottom 
outline. Inside of the circle, draw a 
line to denote the bottom of the leaves 
and sketch in the vertical leaf, and, 
with the use of the two triangles, sep- 
arate and combined, draw at the proper 
angle the centerline of each succeed- 
ing leaf, which, in this case, is easily 
done. This design should not be made 
smaller than 10 in. Many different de- 


FiG.24 
Fic.26 
Fic.27 
Fic.25 


panel or wide border is shown in Fig. 
25. The layout is the same as shown 
in the complete design. The lines 
should be of proper width to balance 
well, but aside from that no special 
effort need be given to it. 

The design shown in Fig. 26 is an- 
other that can be used in the same posi- 
tions and under the same conditions as 
the one shown in Fig. 24. It is merely 


a different treatment of the same idea. 
An oval design is shown in Fig. 27. 


Fis. 28 Fic.29 


Panel Designs 


dy 
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This will appear well in a border, if not 
made more than 3 in. wide. Use care 
in forming the leaves to have them the 
proper shape and size, as the design is 
entirely in the form of leaves. 

A heavy design for a centerpiece is 
shown in Fig. 28. This is excellent 
when used with a darker tint of the 
body color. The effect can be height- 
ened by outlining the work with a 
color or shade of contrasting tint. In 
making the stencil, only half of the de- 
sign shown need be made; but if the 
design is drawn small enough, it is 
well to make it all in one piece. The 
circles of the design, where the leaves 
appear, are drawn first and then the 
design drawn in the finished form. 
Draw in the denture ovals and finish 
the design with the parts as shown. 


(To be 


Another design for a centerpiece is 
shown in Fig, 29. This piece is laid out 
by means of the compass and triangles, 
After the circle is divided the work of 
sketching in the detail is easy, if care is 
taken to follow the original closely. 
This design is applicable to almost any 
size, and the figures can be enlarged or 
made smaller to suit the size of the 
stencil. Take care to keep every part in 
proportion. 

In making stencils of any kind, 
always be careful to place the binders 
correctly and have them in sufficient 
numbers to hold the inside parts. As 
the placing of the binders in a stencil is 
the last thing in drawing a design, and 
as they could not be clearly marked in 
designs so small as the ones illustrated, 
it was thought better to leave them out. 


continued ) 


Drilling Well on a Slanting Stone 


When a slanting rock is struck in 
boring a well, the drill will push to one 
side and not en- 
ter the rock on a 


We straight line. 
AINE This trouble can 
be overcome by 


mixing some ce- 
ment and _ fine 


stone and pour- 
it into the 
stone hole, Allow the 


cement to set 24 
hours, and the 
drill will cut 
through the concrete and stone in a 
straight line—Contributed by J. S. 
Grant, Winchester, Va. 


| Removing Gasoline from a Barrel 


If gasoline or oil is kept in a barrel, | 


it is slow work to draw the liquid out 
through a faucet or bibcock. Also 
there is apt to be considerable waste. 
The illustration shows a compressed- 
air apparatus which will remove the 
oil from the top or bung of the barrel. 
The apparatus can be made by anyone 
who has a few tools as the pipe can be 


purchased cut in the right lengths, or 
they can be cut by anyone having a 
diestock. A plug, A, having holes to 
receive a 3@-in. pipe, B, and a 1-in. 
pipe, C, is fitted in the bung of the 
barrel. The connections on the pipe 
C, are a %-in. tee, D, and two nipples, 
E and F, each 2 in. long, on which two 
14-in, caps, G and I, are fitted. The 
caps are drilled, tapped and fitted with 
a tire valve, H, and an air cock, J. The 
3¢-in. pipe B has connections as fol- 


3 
J 


Q 
K 
A 


Pipe Connections 


lows: Coupling K, with pipe L, has 
an el, M, to whick the long pipe N is 
fitted, with end connections of an el, 
O; nipple, P, and a globe valve, Q. 
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All joints should be lubricated with 
rosin soap before screwing the parts 
together. The pipes L, N and P may 
be of such lengths as to carry the oil 
to a handy place. Pressure is applied 
to the oil through the valve H. An 
automobile tire pump can be used for 
applying the pressure. When the de- 
sired quantity of oil is secured through 
the valve Q, open the air cock J, and 
allow the air pressure to escape.—Con- 
tributed by Earl R. Hastings, Corinth, 
Vermont. 


Cork Corners in a Drawing Board 


While fastening a piece of drawing 
paper on my drawing board I noticed 
at each corner there were many small 
holes, made by the thumb tacks which 


were used to 
hold the paper. 
I decided to 


remedy this and 
at the same time 
make an im- 
proved drawing board. 

I bored %4-in. holes at each corner of 
the drawing board, procured four large 
solid corks, and pressed them firmly 
into the holes. The tops were trimmed 
off flush with the surface of the draw- 
ing board. The thumb tacks can be 
easily pushed into and removed from 
the corks. The tack will hold the paper 
as firmly as if it entered the wood of 
the drawing board. The corks can be 
taken out and replaced when they be- 
come full of tack holes. — Contrib- 
uted by Chas. Homewood, Waterloo, 
Iowa. 


Bathtub Seat 


The holders for the seat are each 
made of one piece of heavy wire, the 
ends of which are bent at right angles, 
leaving 4 in. of wire straight in the 
middle. Both ends of the wire are bent 
in hook shape, so as to form a grip 
or roll over the edge of the tub. Ata 
convenient distance from the hook 
part, the wire is again bent at right 
angles, so that the ends will lie parallel 
to the part of the wire forming the 
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hook. The ends of the wire are twisted 
together as shown in Fig. 1, and are 
turned again and another twist made, 


Fig.3 


Fic.4 

Wire and Web Connections 
and then still another, as shown in Fig. 
2. The ends of the web are woven 
into the twisted ends of the wire as 
shown in Fig. 3. The completed seat 
is shown in Fig. 4.—Contributed by 
John Dunlop, Craghead, Eng. 


Preventing Gate Posts from Spreading 


Gate posts may be kept parallel ver- 
tically, without cumbersome braces, by 
connecting them beneath the surface 
of the earth with a long rod. When 
setting the posts, small rocks or bricks 
should be packed tightly on the inside 
of the lower ends. This construction 
will make a substantial brace, which 


| 
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Bolt under Ground between Posts 


will be out of sight and will effectively 
prevent the posts from spreading.— 
Contributed by Gilbert H. Holter, 
Jasper, Minn. 
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To Hold Stovepipes in Place 


A very practical way to hold a stove- 
pipe in place is to bend two pieces of 
wire in the 

tty, shape of hooks 
as shown by 
the heavy lines 

in the sketch, 
and put one on 


Wi each side of the 
le, pipe in the 


chimney hole. 
The ends of the wire, turned at right 
angles, are covered over with the 
collar. The hooks will prevent the pipe 
from slipping into the chimney.—Con- 
tributed by C. H. Mount, Galesburg, 
Illinois. 


A Roller Chair 


Any straight-back chair can be easily 
converted into a roller chair for ‘an 
invalid by the use of roller skates. 
Procure a pair of roller skates and cut 
each skate in two, crosswise, giving a 
complete roller for each chair post. 


The parts may be strapped to the posts, 
or a metal clip riveted to the skate top 
with an upright end for screwing to 
the leg can be used. This makes a 
very satisfactory invalid’s chair, as the 
occupant can easily turn it in any de- 
sired angle—Contributed by Mrs. 
Della Schempp, Broadhead, Wis. 


Caliper-Setting Tool 


The device shown in the sketch has 
been designed and used by a corre- 
spondent of American Machinist for 
setting calipers accurately. It is 
placed between the micrometer anvil 
and head, the micrometer then being 
adjusted to the size required, and a 


Tool to Set Calipers 
small thumbscrew tightened. The 
spring inside is just strong enough to 
bring the plunger back in place. 


Frame for Holding Boats while Building 


Boat builders will readily recognize 
the value of the boat-building frame 


A Boat in the Frame 


illustrated herewith. This device saves 
a great deal of the labor in moving the 


boat about and allows the builder to 
readily place it in a position to work 
on any part. 

Several frames can 
be made for the differ- 
ent-sized boats. The 
standards are 4 by 6-in. 
material, and the bot- 
tom piece of the swing- 
ing frame is 4 by 4-in., 
with the other parts of 
lighter material. 

The illustration 
gives a good idea of 
how this frame works. The two stand- 
ards are set up and the frame made to 
revolve between them on pins. Holes 
are bored through the standards and 
pins put through into the frame to hold 
it in an upright position. These pins 
can be removed and the boat swung so 
as to permit the builder to get at it 
easily from all sides, and without hav- 


\\ 


POPULAR MECHANICS 


ing to lift it. Pieces are arranged at 
each end and connected to the stand- 
ards. These are provided with holes 
and pins so as to hold the frame in any 
desired position while working. The 
boat can be turned completely over and 
the shavings easily removed. Care 
should be taken to make the frame per- 
fectly square and solid, as the keel is 
laid on the bottom piece and the stem 
and transom squared up by the ends of 
the frame.—Contributed by James 
Bashford, Tacoma, Wash. 


Pipe and Hood Made of One Piece 


A hood is necessary on a stovepipe 
used as a chimney, to keep out the rain 
and prevent the wind from checking 
the draft. Such a top piece with a 
hood can be made from one piece of 
metal. For a 5-in. pipe, mark a square, 
16 by 16 in., on a piece of metal as 
shown in Fig. 1, allowing a 4-in. mar- 
gin at the top and sides for overlapping 
at the seams. 

Draw a line across the center and 
draw a half ellipse, A, 4 in. at the base, 
then one-quarter ellipses, BB, 2 in. at 
the base. Also draw a line from the 
top of the ellipse A to the edge of the 
metal. Cut out the metal on the dotted 
lines, then bend the lower part into the 
form of a pipe and join the edges. 


i?) 
: 
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Fig! 


Pattern and Complete Hood 


Shape the upper ends to form a half 
circle and join the edges DD. This 
will make the pipe and hood as shown 
in Fig. 2.—Contributed by H. Horace 
Romig, Allentown, Pa. 
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One Lock for a Double-Door Coal Bin 


The sketch shows a way of using one 
padlock to serve two purposes on a 
coal bin with a hinged cover. Both 


One Long Hasp on Two Doors 


Fis.t Fis.2 


the cover, which can be elevated while 
loading, and a small hinged door on 
the front may be locked with one pad- 
lock, as shown in Fig. 1. The device 
consists of one whole hinge hasp and 
a part of another. 

One side of the hinge hasp, B, Fig. 
2, is riveted to a strip of metal, A; the 
other side, C, is fastened to the cover 
brace D. The hasp is bent to conform 
to the shape of the cover brace and 
fastened with screws. The other hinge 
hasp is riveted to the lower end of the 
metal A. The hinge hasp E is fastened 
to the door F with screws.—Contrib- 
uted by Victor Labadie, Dallas, Tex. 


Preventing Drill from Catching as It 
Passes through Hole 


If a drill squeaks or catches on a 
burr as it breaks through the work, 
peen the corner at the heel of the cut- 
ting edge, slightly increasing the length 
of the edge. This will also cause a 
drill to make a slightly larger hole. 


CA radiator may be made to appear 
oxidized by painting it a dull yellow 
and, when dry, lightly smoothing it 
with sandpaper, then applying a thin 
coat of the desired color, a mere glaze, 
and rubbing out to imitate oxidizing. 


| 
ip! 
| | 
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Fig. 2 
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Screw Lock for Screen and Storm- 
Door Hinges 


Screws in screen and storm-door 
hinges are very difficult to prevent 
from working loose, as these doors are 
usually supplied 
with springs 
which will close 
the door with 

such force that 
in time it will jar 
the screws loose. 
Wood screws, 


once loosened, 
will never hold 
firmly. The 
3 sketch shows a 
“7 very successful 
way to lock 
the screws after they are in place. 

A stiff flat spring, 4% in. wide, is 
attached so as to engage the slots in 
the screw heads and then soldered in 
place. For best results the spring 
should be attached before the screws 
have had time to work loose.—Con- 
tributed by Irl R. Hicks, Hallsville, 
Missouri. 


Extension Handle for a Paintbrush 


Some time ago I had a few gutters 
to paint which were very difficult to 
reach. It was necessary to take a lad- 
der up on the roof in order to get at 
them. Being alone I was unable to 
place the ladder on the roof. The 
drawing shows a device by which the 


Paintbrush on End of Handle 


painting was done without a ladder, 
and with much less exertion. 

An ordinary paintbrush, B, was 
pivoted on the extension handle C and 
operated with the cord D, the spring A 


‘drawing the brush back after each 


stroke. The brush may be mounted 


either flat or edgewise, according to 
the shape of the object to be painted. 
—Contributed by Mark A. Franklin, 
Schenectady, N. Y. 


Repairing a Leak in a Stove Reservoir 


A leak developed in the hot-water 
tank attached to my kitchen range, and 
after several unsuccessful efforts to re- 
pair it, the following plan was adopted: 
The hole was reamed out and a small 
bolt with a tapering head which would 
just pass 
through the hole 
selected. This 
was inserted 
head downward 
in a hole bored 
in a block of 
wood, and a lead 
sleeve cast 
around it, with 
a shoulder on 
one end. The 
sleeve was removed and reamed out to 
remove the threads in it and to allow it 
to slip on the bolt. Then the sleeve 
was replaced, the nut screwed up 
against it, and the device inserted in the 
hole as far as the shoulder. The bolt 
was held from turning by gripping the 
projecting end, and the nut turned up 
tightly. This expanded the inner end 
of the sleeve and made a perfectly 
water-tight repair. The end of the bolt 
was then cut off and smoothed with a 
file—Contributed by J. A. Bannister, 
Cobourg, Ont. 


Repairing a Cracked Nut 


Sometimes a new nut cannot be 
easily had to replace a cracked one, be- 
cause of its odd size or thread, and the 
repairing of the 
damaged nut be- 
comes necessary. 
In one instance 
where a nut on 
the rear axle of 
a motorcycle 
was cracked 
from being drawn up too tightly, it 
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was repaired in the following manner, 
and used permanently in preference to 
a new one afterward purchased. 

The illustration shows clearly how 
the nut was repaired. It was clamped 
in a vise and a recess was filed on the 
inner surface, just deep enough to form 
a shoulder to keep the washer in place. 
The washer was of a size to fit snugly 
over the round part when the crack 
was forced shut. No welding or heat- 
ing was necessary, the washer was 
merely forced on and the nut was 
ready for use.—Contributed by L. M. 
Eifel, Chicago, 


Bill-Card Poster 


Having occasion to put up a number 
of bills for a coming fair, I used the 
following plan to put them high up 
in inaccessible 
places, far from 
the reach of the 
small boy. 

An _ ordinary 
clip, such as is 
found in most 
offices, is fas- 
tened to a strip 
of solid wood of 
the desired 
length. This, in 
connection with 
long-handled 
magnetic hammer, makes a complete 
outfit for putting up cardboard bills.— 
Contributed by Chas. W. Meyer, 
Brooklyn, N. Y. 


Log-Cabin Construction 


The essential part in making a log 
cabin is locking or building the cor- 
ners, says the American Carpenter and 
Builder. The first thing to do is to 
square off the sills on four sides, frame 
them for joists, and lay them on the 
wall; then square off two pieces on 
three sides and cut the saddles as 
shown. One man should be at each 
corner to cut the saddles so that they 
will be plumb, and other men should 
be stationed at the middle of the sides 
to hold the logs in place, while the 
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corner men cut the saddles. Enough 
help should be on hand to make the 
work easy. 

After the walls are built, cut open- 


Saddles on the Ends of Logs 


ings for the windows and doors, allow- 
ing room to admit a 2-in. plank on each 
side, spiked or pinned to the ends of 
the logs. Then slip in the frames. The 
plates should be squared and the end 
ties and rafters should be framed into 
the plates. At each corner, bore a 2-in., 
hole, about 18 in. deep, into which 
drive a good hardwood pin. 

In selecting timbers to be flattened, 
get as near one size as possible and 
remove all of the bark. Care should 
be taken to keep the walls level by 
selecting logs for the purpose. Revers- 
ing the ends on each layer will keep the 
wall true and level. After the building 
is up, chink in between the logs with 
wood and fill in with mortar. About 
all the tools required are a good chop- 
ping ax, a broadax, a square and a 
crosscut saw. 

In hewing timbers, care should be 
taken not to score so deeply that it 
will show after the surfacing is done. 
The hewer should trace his line 3 or 
4 ft. and cut down plumb; then score 
back and hew; then the second line 
should be hewed. Care should be 
taken to have the top and bottom of 
the same width. 


@In cold weather when one is in haste 
to remove thick liquids, such as syrups, 
molasses, etc., from jugs, the flow can 
be increased by inserting a bent metal, 
rubber or glass tube into the mouth 
of the receptacle. 
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Nail in a Cable Box Causes a Ground 


A certain line of a telephone system 
caused trouble by flashing in during 
storms accompanied by winds, says 
a correspondent 
of Telephony. A 
quiet rainstorm 
would not cause 
the trouble. 
When the storm 
was over the 
Kee trouble would 

“. disappear. On 

testing, the 

trouble showed 

as a swinging 
ground, 

trouble 
men failed to locate the fault for some 
time, but one finally noticed that the 
line was swinging against a wood cable 
box. He climbed the cable pole and 
observed the mark the line made strik- 
ing the box. Then, opening the door, 
he saw a wire running up the side and 
fastened to a nail, where the line struck 
the box. 

Looking outside he saw that the line 
was striking the nail head. Then trac- 
ing back the wire inside the box he 
found that the other end was fastened 
to the grounded lead sheath of the 


cable. This explained why the trouble 
occurred only during a storm accom- 
panied by wind. 


Rigging for the End of a Flagpole 


A simple and sure way to rig the 
top of a flagpole for carrying the flag 
rope is shown in 
the sketch. The 
flagpole A_ has 
a cap, B, with a 
14-in, hole, C, in 
which a %-in. 
glass tube or 
bar is inserted. 
A recess, D, is 
cut part way 
through, targe 
enough to allow 
plenty of room 
for the rope. 
Close the ends of 
the glass tube with putty and paint 
the cap, but not the glass, where the 
rope passes over the center. This 
makes a rigging that will not stick in 
wet weather. 


@Copper in small quantities will in- 
crease the strength and toughness of 
steel. 


A Shop Steam Washer 


The washer is made of two 1-in. 
boards, 24 in. long and 15 in. wide, be- 
tween which a curved piece of metal is 


Two \4-in. pipes are connected to the 
lower edge of the vertical part of the 
metal for steam connection. 

This washer is made 


little piece of soap and 


a little washing soda, 


for shops and factories 

to wash grease-covered 

outer garments. The 

clothes are thrown 

into the washer with a 
HOLES Hy 


and the steam is turned 


~ 
i 


Curved Metal in Wood Sides 


held with 4-in. bolts, 17 in. long. A 
groove is cut in each board the shape 
of the metal before it is put in place. 


onthe inlet pipes. The 
flow of steam along 
the bottom drives the 

clothes up the curved end and they will 

drop back into the steam, causing a 

continuous rotation of the garments. 


| | 
| 
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A little water should be added to the 
washer after the steam is applied.— 
Contributed by John Kotanchick, Ran 
Shaw, Pa. 


Opening Evaporated-Milk Cans 


Those using various brands of evap- 
orated milk find it necessary to pro- 
cure a hammer and nail to puncture the 
can. This is considerable trouble and 
at the same time unsanitary, as both 
dust and flies get into the openings. 

The simple device shown in Fig. 1 
punches the holes with a slight press- 
ure of the hand, and when not in use it 
serves as a suitable cover. The per- 
forator consists of a strip of metal, A, 
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having a hole in each end, with part 
of the metal turned over after the 
tacks BB are inserted. The cover is 


A ie | 
Te 


Fis.! 
Tacks in the Metal Strip 


Fig.2 


had by leaving the tacks in the holes 
as shown in Fig. 2.—Contributed by 
W. A. Jaquythe, Richmond, Cal. 


CAlthough cobalt and nickel have very 
similar properties, cobalt steels do not 
resemble nickel steels in the least. 


TAP-DRILL SIZES 


T 
Yj 
Standard “‘V"’ Form of Threads United States Standard Form of Thread 
— Threads per Inch Tap-Drill Size Threads per Inch ; Tap-Drill Size 
1-16 60, 64, 72 57. 64. 72. 7. 56. 
5-64 56. OO, 64, 72 si "33 53. 5 56, 60, 64, 7. 53. 53, 53. 52 
3-32 50, 54. 56, 60 51, 50. 50. 49, "48 48, 50, 54, 56, 60 50, 50, 49, 49,48 
7-64 48, | 44, 43 48. 56 44, 43 
18 32, 36. 40, 48, 50 44, 43, 42, 40, 39 32, 36. 40. 48. 50 | 43, 42, 41, 38, 37 
Yb4 32, 36, 40 39, 37, 35 32. %, 4) 37, 35, 34 
5-32 30. 32, 36, 40 33, 32, 31, 30 30, 32, 36, 40 | 31. 31. 1:8, 30 
11-64 32, 36 29, 29 2. % 29, 28 
3-16 24, 27, 30, 32, 36 29, 28. 27, 26, 24 24. 27. 30. 32. 36 28, 27, 25. 24, 5-32 
13-64 4, 32 26, 19 24, 32 23. 19 
7-32 24, 28. 32 18, 17. 15 24, 28, 32 | 18. 16. 14 
15-64 24, 32 15, 10 24, 32 13, 
1-4 20, 24, 27, 32 12, 97 4 20, 24, 27. 28 11, 7.5.4 
9-32 20 
5-16 18, 20, 24, 27. 32 D, 1-4, F, 17-64, I 18, 20, 24. 27 | D, F, 17-64, 1 
11-32 18 - 
38 14, 16, 18. 20, 24, 27 9-32, N, N, 5-16, P, 21-64 16, 20, 24. cy N, O, 21-44, Q 
13 32 16 OQ 
7-16 12, 14, 16.20, 24, 27 W, 25-64 14, 20, 27 23-64, V. 25-64 
15-32 
12 12, 13, 14, 16, 20, 24, 27 ¥.¥. 1332, Z. 7-16, 7-16 12, 13, 20, 27 13-32. 13-32, 7-16, 29-64 
17-32 12, 13 27 27-64 . | 
9-16 12, 14, 27 15-32, 15-32 32, 33-64 12, 18, 27 13-32, 1-2, 33-64 
19-32 12 
5:8 10, 11, 12, 20, 24, 27 31-64, 33-64, "344.9 16 11, 12, 18, 27 | 33-64, 17-32, 9-16, 37-64 
+16, 37 7-64 | 
21-32 11 — 
11-16 10, 11, 12 9-16, ch a 37-64 11, 12, 16 | 37-64, 19. 32, 39-64 
23-32 
34 10. 12, 20, 27 58. “164, it 16, 45-64 10. 12. 16, 27 | 41-64, 21-32, 43-64, 45-64 
25-32 0 — — 
13-16 10, 12 11- Bu 10, 12 45-64, 23 32. 
27-32 0 
7-3 9, 10, 12, 27 47-64, 47-64. 3-4, 53-64 9, 12, 14, 27 | 3.4, 25-32, St ot "53-64 
29-32 9 49-64 | 
1516 42 1-64, S364 9, 12 13-16, 27-32 
1-32 
1 8, 12, 27 27-32, 57-64, 61-64 8, 12, 14, 27 | 55-64, 29-32, 59-64, 61-64 
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Metal Jaws for a Wood Vise 


An old 12-in. file makes fine jaws for 
a wood vise. The file.is heated and 
then allowed to cool in the air or in 


-Old File Used for Vise Jaws 


lime. It is then cut and two holes 
drilled as shown in Fig. 1. Two pieces 
can be cut from one file. These are fas- 
tened to the jaws as shown in Fig 2.— 
Contributed by Clarence L. Orcutt, 
Buffalo, N. Y. 


Attaching Pedals to a Grindstone 


The grindstone I had was one of the 
old-fashioned kind having only one 
short crank. I wanted to use a double 
treadle, so I made the attachment as 
shown in the sketch. A seat was at- 
tached to the top of the front support. 


Two Pedals on One Crank 


This is the way I saved changing the 
fittings, and it works to perfection.— 
Contributed by A. S. Thomas, Gordon, 
Ontario. 
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Motorcycle Anti-Skid Chains 


For wet, slippery or snowy weather 
there is no better way to prevent skid- 
ding than to fit a chain to the rear 
wheel of a motorcycle, says Motor- 
cycling. This almost eliminates the 
side slip, and the fitting of such a chain 
is easier than most riders imagine. A 
number of different chains which will 
serve the purpose may be purchased 
at any hardware store, and the cost 
is quite low, being about 4 cents a 
foot. 

The accompanying sketch shows the 
method of fixing the chains on the 
wheel. Short lengths of chain are cut 
to go around the 
rim and tire and 
the ends _fas- 
tened together. 
The number 
of these chains 
should be about 
16—twice the 
number of belt- 
rim lugs on the 
rim—and a chain 
should be firmly fastened to each lug. 
To prevent the chains from creeping, 
they are all fastened to another long 
chain extending around the inside of 
the rim. It is not a good method to 
fasten the chains to the spokes, for 
the wear soon loosens them. When 
putting on the chains which go 
around the tire it is best to let a little 
air out of the tire so when it is pumped 
up the chains will be held very tightly, 
in which condition they are less liable 
to cause trouble. 


CIn overhauling an automobile, cover 
the fenders with newspapers or old 
rags to prevent scratching them. They 
make a handy place to lay tools and 
parts. 


Brass should be annealed at a tem- 
perature between 600 deg. and 700 deg., 
in order to obtain the best combination 
of strength and ductility. 


Fig.! 
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An Electric Incubator 


Where electric current is available, 
it can be used to heat an incubator 
much better and cleanlier than the 
kerosene lamp. The materials are in- 
expensive and the cost should be no 
more than for the ordinary kind of 
heater. 

First of all the box part must be 
made of very dry wood, % in. thick. 
The material should be matched,.as 
the cost of the operation depends up- 


- on the construction of the box. The 


proper size for an 80-egg incubator is 
2 ft. square and 1 ft. high. If a larger 
one is desired, the dimensions may be 
varied to suit, but it is not necessary 
to make it any higher for a larger one. 
If it is desired to have a window in the 
door, care must be taken to make it a 
good fit. The top, as shown in the 
sketch, is made without hinges so that 
it can be readily set on and removed. 
This makes it handy in case of repair- 
ing the heater and cleaning the box. 
The inside of the box, with the excep- 
tion of the bottom, should be covered 
with asbestos paper. 


“ed 


4 


Fig. 1—Box Details 


After the box is finished, fit it with 
a tray, 11%4 ft. by 1 ft. 10% in. A 
tray having these dimensions will slide 
easily in the box. This‘is an essential 
feature of the hatching. The frame of 


the tray D, Fig. 1, consists of wood, 
34 by % in., with a bottom made of 
wire mesh. The mesh should be firmly 


| 


attached, so that it will not give away 
when full of eggs. Runners for the 
tray are placed 41% in. from the bottom 
of the box. When the tray is put in 
place, it will not touch the back. This 
small space is left for the chicks to 
fall into the nursery below. About 
4 in. below the tray four holes are 
bored, AA, 1% in. in diameter, one on 
each side of the box. These holes ad- 
mit fresh air to the eggs. 

The electric heater is just large 
enough to allow a space about 4 in. 
on all edges. This makes it 23 in. 
square. A piece of 14-in. asbestos of 
the above size should be secured, on 
which to place the heating wire. The 
amount of wire depends on the size 
and kind. As it is not necessary to 
heat the wire very hot, iron or steel 
wire may be used. The length of wire 
may be determined by the following 
method: 

Wind the wire on a long stick, mak- 
ing sure that no one coil touches its 
neighbor. Connect one wire of the cur- 
rent supply at one end of the coil and 
run the other end of the current sup- 
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ply along the coils, starting at the ex- 
treme opposite end and drawing toward 
the center until the iron wire gets too 
hot to hold with the bare hand. This 
will be the right length of wire to use. 
The length being known, a number of 
tacks are placed in the asbestos board 
to hold the wire, as shown in Fig. 2. 
Cover the wire with a sheet of asbestos 
and attach binding-posts, E and F, at 
each end. 

The asbestos inclosing the heating 
wires is covered with a thin piece of 
sheet iron, which is made to fit tightly 
over the bottom and sides. This will 
spread the heat evenly. Be careful to 
have the binding-posts insulated from 
the sheet metal. In the cross section 
of the heater, Fig. 2, A represents the 
¥Y4-in. asbestos board; B, the heater 
wire; C, the asbestos paper, and D the 
sheet-metal covering. 

The most important part of the in- 
cubator is the thermostat which regu- 
lates the current to maintain a steady 
heat. It is not advisable to make this 


instrument, as a good one can be pur- 
chased for less than $1. Place the 
thermostat in the end of the box at 
B, Fig. 1. A small door, E, is made in 
the box for easy adjustment of the 
thumbscrews. 

Suspend the heater from the cover 
of the box with bolts 234 in. long, as 
shown in Fig. 1. A base receptacle, G, 
and a snap switch, H, are fastened on 
top of the cover and connected up to 
the thermostat B, the condenser C, the 
heater F, and lamp IJ, as shown. An- 
other snap switch, J, is used on the 
light only. The condenser C is to pre- 
vent sparking, thus saving the plati- 
num points on the screws. Do not use 
more than a 2-cp. lamp for lighting 
purposes, as a brighter light blinds the 
young chicks. 

The incubator should be run for a 
day or two so that the current may be 
well regulated before placing the eggs 
in the tray. The incubator is operated 
the same as with lamp heat.—Contrib- 
uted by M. Miller, Lansing, Mich. 


A Cover for Magazines 


As soon as Popular Mechanics, or 
any other magazine of similar size, ar- 
rives and before any member of the 
family looks through it, strip off the 
front cover and carefully remove the 
narrow strip on the back as shown in 
Fig. 1. Strengthen the back with a 


Fig.t 
Removing the Cover, and Binding with Heavy Paper 


piece of bookbinding tissue, A, Fig. 2, 
and then paste a piece of heavy manila 
paper, B, over the covers and back. 
Over this paste a piece of dark blue 
cambric, Fig. 3, carefully turning the 
edges even with the book. The picture 
from the cover and the date added to 


Fic.3 


Cloth Cover and Paper Cover Attached 
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the left corner of the picture are neatly 
pasted on, Fig. 4, and the narrow strip 
is glued to the back. 

The book is put under a _ heavy 
weight for several hours. Thus a neat, 
strong cover, which looks well in a 
bookcase, is secured at very little ex- 
pense. The eager handling by every 
member of the family cannot soil or 
deface the cover.—Contributed by 
Katharine D, Morse, Syracuse, N. Y. 


An Optical Illusion 


A very deceiving illusion can be con- 
trived with a bit of wire, a rubber band 
and a toothpick. An ordinary straight 
hairpin will serve instead of the wire. 
The hairpin or wire is bent as shown in 
the illustration, and the rubber band 
then placed on the inverted U-shaped 
part. A toothpick is inserted through 


A 


Fic | Fig.2 / 
A 
Toothpick in Rubber Band 
the rubber band and a few turns taken 
by slipping the toothpick back and 
forth so it will pass the wire. 

Hold the wire straight in front of the 
eyes, and, using the forefinger of the 
right hand, turn the end of the tooth- 
pick A, Fig. 1, down until it almost 
reaches the opposite point A, Fig. 2, 
and let the finger slip off. It will ap- 
pear as if the toothpick passed through 
the wire —Contributed by H. H. Wind- 
sor, Jr. 


Temperature Alarm 


The falling temperature of a room 
during the night may result in a very 
bad cold for the occupant. This may 
be prevented by the use of an alarm 
to awaken the sleeper and warn him 
to close the window. An alarm can 
Take a glass 


be made as follows: 


tube about 4 in. long and 14 in. in di- 
ameter and close one end, used for the 
bottom, with sealing wax, in which 


The Alarm and Wiring Diagram 


the bare end of a No. 20 gauge magnet 
Wire is inserted. The tube is almost 
filled with mercury. On the mercury 
a float of wax is placed in which 
a bare piece of the same magnet 
wire is inserted and bent as shown 
in the sketch. The tube of mercury is 
fastened to a base with two clips of 
metal. At the upper end of this base 
the adjustable lever A is attached. 
The electric connections are made as 
shown in the sketch. 

Should the temperature fall during 
the night, the mercury will contract, 
the float descend and the circuit close, 
so that the bell will ring. The adjust- 
able lever allows setting the alarm 
for various differences of temperature. 
—Contributed by Klyce Fuzzelle, 
Rogers, Ark. 


Paper Smoother and Penwiper 


A convenient paper smoother and 
penwiper can be easily made as fol- 
lows: Procure a common celluloid 
harness ring, A, about 114 in, in diam- 
eter and fasten a 
penwiper, B, to 
it. The wiper is 
made of arts- 
crafts leather, 
doubled and 
filled with pieces 
of chamois. They are held in place 
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with a ribbon or cord tied as shown. 
The roughened paper caused by eras- 
ing can be easily smoothed with the 
ring.—Contributed by G. H. Holter, 
Jasper, Minn. 


Stereoscopic Pictures with an 
Ordinary Camera 


Make a small table as wide as the 
camera is long and 3 in. longer than 
the camera is wide. Sink a screw nut 
in the center of the under side to en- 


Table on Tripod for Camera 


gage the regular tripod screw. Fas- 
ten a double or two-way spirit level 
on the front left-hand corner. Nail 
strips on both ends and on the rear 
side, to form a shallow box with three 
sides. The illustration shows the con- 
struction quite plainly. This device 
was used by a correspondent of Cam- 
era Craft as follows: The table was 
fastened to the tripod and carefully 
leveled. The camera is placed at one 
side, bringing the back snugly into the 
corner on that side. Make the expo- 
sure, change the film, slide the camera 
over to the other side and make an- 
other exposure. The table being 3 in. 
longer than the camera is wide, the lens 
will be moved exactly 3 in. when the 
camera is moved over to the other 
side. Three inches is the separation of 
the lenses in stereoscopic cameras and 
the negatives made as above will be 
the same. 

As the negatives must be sized, it 
is necessary to use films. A camera 
using films 344 by 3% in. will make 


negatives that can be trimmed 4 in. 
on each side to make prints 3 by 344 
in. Each two negatives making a pair 
are fastened together, properly trans- 
posed, by folding a narrow strip of 
black paper like a long, V-shaped 
trough, pasting it, and putting one on 
the bottom of the two negatives, as 
they lie side by side, and one at the top, 
saddle fashion. This can be done still 
easier by using strips of passe-partout 
binding, or strips used for binding lan- 
tern slides. If so desired, the use of 
black paper can be carried farther by 
cutting the top strip of binding paper 
in such a way that it gives the round 
corners to the top of the prints. A 
narrow strip through the center and a 
binding of black paper along the two 
end edges make a mask unnecessary in 
printing. 


How to Make a Paper Drinking Cup 


Every person should understand the 
simple method of making a paper 
drinking cup. It may be necessary at 
times to make quick use of medicine 
and with no cup or spoon convenient, 
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Folds in the Paper 


the pyramid-shaped cup shown in the 
sketch is a useful emergency utensil. 

The paper cup is made as follows: 
Cut the paper into a square and crease 
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it on the dotted lines, AG, FB, and 
CDE, as shown in Fig. 1. Fold the 
paper in half through the line C D E to 
form a rectangle, Fig. 2. Fold points 
C and E inward until they meet inside 
the triangle to form the shape shown in 
Fig. 3. This makes four distinct cor- 
ners, F, G, A and B. Fold the paper 
over on the dotted line and bring the 
points A and B together as in Fig. 4. 
The extreme edges meet in the central 
line indicated. Reverse the paper and 
fold the points G and F in like manner. 
Turn the points A B and FG inward 
and fold on the dotted line, and you 
will have a perfect pyramid-shaped cup 


as shown in Fig. 5.—Contributed by - 


Miss Margaret S. Humphreville, Mt. 
Pleasant, O. 


A Hand Corn Sheller 


A very handy device for shelling 
corn, and especially popcorn, can be 
made of a 1-in. board on which is fas- 


Metal Lath on a Board 


tened a piece of metal lath. The edges 
of the metal lath are bound with a strip 
of wood nailed to the board.—Contrib- 
uted by Ulysses Flacy, Long Beach, 
California. 


A Shaft Coupling 


In connecting a small 4-hp. motor 
to a small air pump where both shafts 
were % in. in diameter, I quickly made 
a coupling that would save the wear on 
the machines, as follows. The coup- 
ling was made of a piece of %4-in. 
brass rod with a %-in. hole drilled 
through its center. One end of the 
hole was enlarged to 7-16 in. for about 
% in. The end of the coupling having 
the small hole was slipped on the pump 
shaft and fastened with two setscrews. 
The other end was drilled to take a 
pin loosely, the pin fitting tightly in a 
hole drilled in the motor shaft. The 


pin was bent at one end so as to keep 
it from falling out and the other end 
fitted with two nuts. The motor shaft 
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Coupling on the Shafts 


being a little loose in the coupling, gave 
it a chance to work free without bind- 
ing.—Contributed by Leo J. Werner, 
New York City. 


Reading the Date of a Worn Coin 


The date and denomination of a coin 
worn smooth can be determined in the 
following manner: Take an ordinary 
coal shovel, or a piece of sheet metal, 
and place it in a hot fire. Allow it to 
become red hot, then remove, and place 
the coin on the hot surface of the 
metal. Any figures or letters can be 
readily seen when heated in this man- 
ner. This test seldom fails even when 
the inscriptions have been worn so 
smooth that they are invisible to the 
naked eye. 


Making a Knife an Easy Opener 


The large blade of my knife being so 
hard to open placed me in constant risk 
of breaking my thumbnail. To over- 
come this difficulty, I ground a notch 
in the handle as shown in the sketch. 
After smoothing it up with a round file 
and fine sandpaper, I had just as good 
a job as if the knife had been made 
that way, and it is very easy to open 
it, as it can be done with the thumb 
and forefinger. Anyone can improve 


Notch in the Handle 


his knife in this way, but be careful not 
to cut the notch back of the point of 
the small blade.—Contributed by C. 
M. Mahood, Warren, Pa. 
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Illuminating an Outside Thermometer 


During the season of furnace fires 
the thermometer outside the north 
window becomes of added interest and 
usefulness in helping one to judge the 
proper draft adjustments of the fur- 

nace for the 

night. A pocket 

electric flash- 

lamp is conven- 

C ient for examin- 
ing ther- 

mometer after 

{Oy dark, but it is not 


always at hand, 
q A 4 B matches are dan- 
© 8 gerous when 
we lace curtains are 
at the window, 
and besides, the reflection from the 
glass of both matches and flashlamp 
on the inside makes it very difficult 
to read the thermometer. 

To avoid these difficulties I attached 
to my thermometer the device shown 
herewith, which consists of a miniature 
battery lamp placed at the back of the 
translucent-glass thermometer and ope- 
rated by a battery within the house, 
the light being turned on by an ordi- 
nary push button placed conveniently 
inside of the window. 

A strip of brass, A, % in. wide by 75 
in, thick, was riveted (soldering will 
do) to the lower support of the ther- 
mometer. The free end of this brass 
strip was bent around a disk of hard- 
wood, B, and fastened to it by three or 
four small screws in such a manner 
that the disk made a circular platform 
just behind the thermometer scale. 
This disk was slightly larger than the 
mouth of a small, thin tumbler. On 
the upper surface of this disk was fas- 
tened with shellac and small nails close 
to the periphery, a disk of cork, 4 in. 
thick, this cork disk being a close fit 
for the mouth of the tumbler. A 
miniature porcelain  electric-lamp 
socket was fastened with screws 
on the cork of the base. Wires 
were then run from the lamp 
socket through the cork and wood 
disks and the whole painted with 


melted paraffin to close all apertures 
and keep out moisture. Good rubber- 
covered electric-light wire will do 
nicely for the wiring outside the house, 
although, if it can be obtained, a piece 
of lead-covered paired wire is prefer- 
able. These wires must be only long 
enough to reach inside the house, 
where they may be joined to the ordi- 
nary sort of wire used in electric-bell 
work for connecting with push button 
and battery. 

A 4-volt lamp of about 2 cp. will be 
sufficient to illuminate the thermometer 
and allow the scale and mercury col- 
umn to be distinctly seen. It may be 
found necessary to make some adjust- 
ment by bending the brass strip in 
order to bring the lamp centrally be- 
hind the scale and at the proper 
height to give the best lighting on the 
range of from 10 to 40 deg. Over the 
lamp is placed the tumbler for protec- 
tion from the weather, and, if desired, 
half of the tumbler may be painted as 
a reflector on the inside with white 
enamel paint, although, in practice, I 
have not found this necessary. 

Within the house the push button 
should be placed at the window where 
it can be most conveniently reached 
when viewing the thermometer, and 
connections may be made to the bat- 
tery regularly used for ringing the 
house bells, or to a separate battery of, 
say, 4 dry cells, placed in some loca- 
tion, as a closet, near the thermometer. 
—Contributed by C. F. A. Siedhof, 
Winchester, Mass. 


How to Make an Automobile Robe 

When driving an automobile in cold 
weather, it is impossible to have a 
robe come down over the feet without 
being in the way so that it is incon- 
venient in working the pedals. Pro- 
cure a common heavy robe and cut two 
holes in it about 5 in. from the bottom 
just large enough for the toe of the 
shoes to slip through and bind the 
edges with cloth or fur. The 5 in. of 
robe below the holes should come back 
under the feet so that no wind can en- 
ter. Make the holes far enough apart 
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so that both outside pedals can be 
reached easily and you will have no 
trouble with your feet. This robe, 
with the use of overshoes, will insure 
comfort in driving a car.—Contributed 
by Earl R. Hastings, Corinth, Vt. 


Locating a Droplight in the Dark 


It is very hard to locate an electric- 
light globe in a dark room. Anyone 
trying to find one by striking the air 
in its vicinity with one hand, usually 
finds that the globe is not there, al- 
though the hand may have passed with- 
in % in. of the globe. 

The best way to locate a globe is to 
approach the proximity of the drop 
with thumbs touching and fingers ex- 
tended as shown in the sketch, in which 
manner the hands will cover a radius 
of about 14 in. and offer a better chance 
of locating the light quickly than if 


Covering a Wide Range 


one groped about with one hand ex- 
tended.—Contributed by Victor Laba- 
die, Dallas, Tex. 


Lighting a Room for Making 
Photographs 


When it becomes too cold for the 
amateur photographer to take pictures 
outdoors, he generally lays aside his 
camera and thinks no more about it 
until the coming of another spring or 
summer. While’ some winter scenes 
would make up an interesting part of 
anyone’s collection, it is not always 
pleasant to go out to take them. 

Some derive pleasure from making 
groups and portraits, but this is very 
difficult, if the room is not well 
lighted. 


Overhead light is the best 
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for this work and few residences are 
constructed to furnish this kind of 
light. 

I find a very good way to get a light 


Light Reflected on Ceiling 


overhead is to take a large mirror—one 
from an ordinary dresser will do—and 
place it in the window in such a posi- 
tion that the reflection will strike the 
ceiling just above the subject. The re- 
sult will be a soft but very strong light, 
almost equal to a north skylight. 
Splendid portraits can be made in this 
way.—Contributed by Chas. Piper, 
Kokomo, Ind. 


Detachable Hinged Cover for Kettles 


A kettle cover equipped with the 
hinge shown in Fig. 1 will not fall off 
when in place, and can be raised or re- 
moved entirely when desired. 

One wing of an ordinary hinge is 
soldered or riveted to the cover and 
wire clasps soldered to the other wing. 


Fic.t 
Wire Clasps on Hinge 


Fi6.2 


It is slipped on the kettle as shown 
in Fig. 2. The cover is interchange: 
able and can be placed on almost any 
kettle. 
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Construction of a Small Bell-Ringing Transformer 


By A. E. ANDREWS 


PART II—Construction 


Transformers may be divided into 
two main groups, the classification be- 
ing made according to the relation 
between the magnetic circuit of the 
transformer and the primary and sec- 
ondary windings. When the two 


- windings surround the magnetic cir- 


cuit of a transformer, as indicated in 
Fig. 9, the transformer is said to be of 


eliminated, but it may be reduced to a 
very low value by using a soft grade of 
iron, or one having what is called a 
low hysteretic constant. Second, the 
eddy-current loss which is due to the 
circulation of currents through the 
mass of metal. These currents are 
due to unequal electromotive forces set 
up in the different parts of the piece 
of metal when there is 


a change in the 


WINDINGS — 


strength of the field in 
which the metal is 
placed. This loss can- 
i ‘| not be entirely elimi- 


: ‘ ‘ 


nated, but it can be 


Fig.9—Core-Type Transformer 


core type. If the magnetic circuit 
surrounds the windings, as indicated 
in Fig, 10, the transformer is said to 
be of the shell type. The following in- 
structions are for a shell-type trans- 
former. 

Any mass of magnetic material, 
such as a piece of soft iron, when 
placed in a magnetic field that is pro- 
duced by an alternating current, will 
be rapidly magnetized and demag- 
netized, the rapidity of the change de- 
pending upon the frequency of the 
current producing the field. When a 
piece of iron is magnetized and de- 
magnetized, as just stated, there will 
be a certain amount of heat generated 
in it and this heat represents energy 
that must come from the electrical cir- 
cuit producing the magnetic field in 
which the iron is placed. 

The heat that is generated in the 
iron is due to two causes: First, the 
hysteresis loss which is due to a prop- 
erty of the iron that causes the mag- 
netism in the iron to lag behind the 
magnetizing influence, or the changes 
that are constantly taking place in the 
field strength due to the alternating 
current. This loss cannot be entirely 


Fig. 10— Shell-Type Transformer 


greatly reduced by 
breaking the mass of 
metal up into parts and insulating these 
parts from each other, which results 
in the paths in which the eddy currents 
originally circulated being destroyed to 
a certain extent. 

The breaking up of the metal is 
usually made in such a way that the 
joints between the various parts are 
parallel to the direction of the mag- 
netic field. When the joints are made 
in this way, they offer less opposition 
to the magnetizing force. This is one 
of the principal reasons why induction- 
coil cores are made up of a bundle of 
wires instead of a solid piece. These 
wires are annealed or softened to re- 
duce the hysteresis loss that would 
occur. The combined hysteresis and 
eddy-current losses, which are spoken 
of as the iron losses, will of course be 
very small in the transformer you are 
going to construct, but the above dis- 
cussion is given to show why the mag- 
netic circuits of transformers are built 
up from sheets of soft iron, called lam- 
inations. The core is said to be 
laminated. 

The dimensions of the complete mag- 
netic circuit, of the transformer you 
are going to construct, are given in 
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Fig. 11. The primary and secondary 
windings are both to be placed about 
the center portion C, and it is apparent 
that the winding of these coils would 
be very tedious if the wire had to be 
passed back and forth through the 
openings A and B. This procedure in 
winding can be prevented by first 
forming the part of the magnetic cir- 
cuit upon which the windings are 
placed; then wind on the coils and, 
after they are completed, finish build- 
ing up the magnetic circuit with pieces 
cut to the proper size and shape. 
Procure a small quantity of soft, 
thin sheet iron and cut out a sufficient 
number of rectangular pieces, 3 in. by 
414 in., to make a pile %4 in. in height 
when firmly pressed together. Now 
cut a rectangular notch in each of these 
pieces, 2 in. wide and 35¢ in. long. The 
sides of this notch can be cut with a 
pair of tinner’s shears, and the end 
can be cut with a sharp cold-chisel. 
Be careful not to bend either piece 
any more than you can help. The out- 
side piece, or the one in which the 
notch is cut, should have dimensions 
corresponding to those given in Fig, 
12. When all of these pieces have been 
cut, as indicated above, the rectangular 
pieces, 2 in. by 35% in., that were cut 
out to form the notch in the larger 
pieces, should have two of their corners 
cut away, so as to form pieces whose 
dimensions correspond to those given 
in Fig. 13. These last pieces are to 
form the core and part of the end of 
the transformer. Now make sure that 
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Now cut from a piece of insulating 
fiber, that is about yy in. thick, two 
pieces whose dimensions correspond to 
those given in Fig. 14. When these 
pieces are completed, the core of the 
transformer can be assembled as fol- 
iows: Place the T-shaped pieces, whose 
dimensions correspond to those given 
in Fig. 13, through the openings in the 
pieces of insulation, alternate pieces 
being put through the openings from 
opposite sides. The distance from out- 
side to outside of the pieces of insula- 
tion should be exactly the same as the 
length of the vertical portion of the T- 
shaped pieces forming the core, or 3 in. 

Cut from some soft wood four pieces 
having cross sections whose dimen- 
sions correspond to those given in Fig. 
15, and of such a length that they will 
just slip down between the two pieces 
of insulation. These pieces should now 
be placed on the four sides of the iron 
core and covered with several layers of 
heavy insulating cloth. Each layer of 
the cloth should be shellacked as it is 
put on, which will increase the insula- 
tion and at the same time help in hold- 
ing the wooden pieces in place. You 
are now ready to start winding the 
transformer. 

The secondary, which is the low- 
voltage side in this case, as you are 
using the transformer to reduce or step 
down the voltage, will have the smaller 
number of turns, and larger wire 
should be used in winding it than in 
the primary, as it will carry a larger 
current. On account of the secondary 


et 


= 


” 


2"— 


Fig. 11 — Complete Magnetic 
Circuit 


all the edges of the pieces are perfectly 
smooth and that they are all of the 
same size; then give each one a coat of 
very thin shellac. 


Fig. 12 — Outer Portion of the Mag- 
netic Circuit 


Fig. 13 — Inner Portion of the 
Magnetic Circuit 


being of larger wire, it will be placed on 
the core first. For this winding you 
will need a small quantity of No. 26 B. 
& S, gauge, single cotton-covered wire. 
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Drill a small hole through one of the 
insulating washers, down close to the 
cloth covering the core, being careful 
at the same time to keep the hole as far 
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Fig. 14—Insulating Washer Fig. 15—Wood Filler 


from the metal part of the core as pos- 
sible. Pass the end of a short piece of 
No, 18 or 20 B. & S. gauge, double 
cotton-covered wire through this open- 
ing and solder it to the end of the No. 
26 wire. Insulate the joint with a piece 
of paraffin paper or cloth, and bind the 
piece of heavy wire to the core of the 
transformer with a piece of linen 
thread. 

Now wind the No. 26 wire on the 
core as evenly as possible, to within 
about 14 in. of the end of the spool. 
Place over the first layer two layers of 
paraffin paper and wind on a second 
layer of wire. Three layers should 
give you the required number of turns 
in the secondary winding and a resist- 
ance of approximately 314 ohms. The 
end of the secondary winding should 
be terminated in the same way as the 
winding was started. Outside of the 
completed secondary winding place at 
least six layers of paraffin paper, or 
several layers of insulating cloth. The 
paraffin paper used should be approxi- 
mately five mills in thickness. You 
can make your own paraffin paper by 
taking a good quality of writing paper 
about two mills thick and dipping it 
into some hot paraffin, then hanging it 
up by one edge to drain. 

The primary winding is to be made 
from No. 34 B. & S. gauge, single silk- 
covered copper wire. The inside end 
of this winding should be started in 
the same way as the secondary, but at 
the end opposite to the one where the 
secondary terminated. Wind about 


240 turns on each layer and place one 
layer of paraffin paper between each 
layer of wire. The primary winding 
should have at least 12 layers, and the 
outside end should be ‘terminated as 
the inside end. Outside of the com- 
pleted windings, place several layers of 
insulating cloth to serve as an insula- 
tion, and at the same time provide a 
mechanical protection for the windings. 

The outside part of the magnetic 
circuit can now be put in place. When 
the U-shaped pieces are all in place, 
the magnetic circuit will have the form 
and dimensions shown in Fig. 11. A 
clamp should now be made for each 
end of the transformer, to hold the 
pieces forming the magnetic circuit to- 
gether, and at the same time give an 
easy means of mounting the trans- 
former. Cut from a piece of sheet 
iron, about ;% in. in thickness, two 
pieces whose dimensions correspond to 
those given in Fig. 16, and two pieces 
whose dimensions correspond to those 
given in Fig. 17. Drill the holes in 
these pieces as indicated, and bend the 
larger ones into the form shown in Fig. 
18. These pieces can now be clamped 
across the ends of the transformer with 
small bolts, as shown in Fig. 19. 

A box should now be made from 
sheet iron to hold the transformer. 
The box should be of such dimensions 
that it will be at least 1% in. from the 
transformer at all points. This box 
should be provided with a cover that 
can be easily removed. 

Now mount the transformer in the 
box by means of small bolts, that pass 
through the holes in the supports and 
holes in the bottom of the box. Two 
binding-posts can now be mounted on 
one end of the box, and insulated from 
it, to serve as terminals for the sec- 
ondary winding. Two pieces of 
stranded No. 14 ‘B. & S. gauge, rubber- 
covered copper wire should now be 
soldered to the terminals of the 
primary circuit and passed out through 
insulating bushings mounted in holes 
cut in the end of the box opposite to 
the one upon which the binding-posts 
were mounted. These heavy wires 
should be firmly fastened to the iron 
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part of the transformer inside the box, 
so that any outside strain placed upon 
them will not, in time, break them loose 
from the smaller wires. Be sure to 
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wiring for lights, and connected to the 
heavy wires, or primary circuit. The 
binding-posts, or secondary winding 
should be connected to the bell circuit 


Fig. 16 — Upper Clamping 
Pieces 


insulate all joints and wires well inside 
the box. 

A circuit can now be run from a 110- 
volt lighting or power circuit, observ- 
ing the same rules as though you were 


Fig. 17—Lower Clamping Pieces Fig. 18—Shape 
and Mounting Supports 


Fig. 19— Method of Clamping 


of Support Transformer Together 


and the transformer is complete and 
ready to operate. You may have to 
change the adjustment of the bells, 
but after a little adjustment they will 
operate quite satisfactorily. 


( The End) 


Mirror Hinged to Window Casing 


A shaving mirror is usually placed 
on a window sash to avoid shadows as 
much as possible. 


This is very incon- 
venient and 
many times the 
mirror is broken 


by a fall. A 


good way to 
avoid shadows 
and have the 


mirror handy is 
to hinge it to 
the window cas- 
ing. This can be 
done with screw- 
‘eyes, A, and screwhooks, B. The 
screweyes are turned into the frame of 
the mirror and the screwhooks into the 
window casing. Two screwhooks can 
also be turned into the casing on the 
opposite side of the window, if desired, 
so that the mirror can be used on either 
side.—Contributed by James D. Mc- 
Kenna, New Britain, Conn. 


A Cleaning Bath for Silverware 


A good way to clean silverware of 
all coloring by eggs or other substances 
is to place the silver articles in a kettle 
of boiling water containing a few 
pieces of zinc. An electrolytic action 


is produced by the zinc, water and sil- 
ver which decomposes the sulphides 
on the silver and leaves it well cleaned. 
No silver is taken away by this method. 
—Contributed by Loren Ward, Des 
Moines, Iowa. 


To Prevent Poultry Water from 
Freezing 


The method shown in the sketch is 
used by me in cold weather to keep the 
drinking water for the poultry from 
freezing. The device consists of a part 
of a barrel inverted and set over the 
fountain, and a tubular lantern. <A 
small opening is cut in one side of the 


Lantern and Fountain in Half Barrel 
barrel through which the fowl can 


reach the water.—Contributed by P. 
C. Fish, Kansas City, Mo. 
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INTERESTING PATENTS, 


REGULATED-FLOW OIL CAN—The drawings 
designated as Fig. 1 show an oil can provided with 
a simple attachment for regulating the flow, and 
for preventing waste of oil and clogging of the oil 
outlet. An additional feature lies in the fact that 
the can may, if desired, be used as an ordinary oil 
can from which oil is ejected by pressure upon the 
bottom. Embodied in the spout is a drip cup and 
a strainer. The bottom of the can is bulged in- 
wardly to form a central cavity, and in the center 
of this cavity a hole is formed through which a 
cylindrical valve casing extends to the spout. The 
lower end of the valve casing is open, but its upper 
end is closed except for a central passage through 
which the stem of the air valve works, the valve be- 
ing adapted to fit against a seat formed on top of 
the valve casing. The stem projects downwardly 
out of the valve casing and is rigidly secured to 
the thumb disk, which may be seen in the bottom 
of the can. Pressure of the fhumb on this disk 
forces the air valve away from its seat, thus per- 
mitting the oil to flow. By a simple arrangement, 
the drip of oil can be set to any number of drops 
per minute, the flow being continuous until the can 
is empty, or, by giving the disk a turn to the right, 
the can may be used as an ordinary squirt-can by 
pressing on the flexible bottom. 


SHINGLER’S SHOE PROTECTOR—It is neces- 
sary for roof workers to sit in a crouching side posi- 
tion, which soon wears out the under side of the 
shoe of the under foot. This device, Fig. 2, is de- 
signed to protect the upper of the shoe from wear. 

A PITCH GAUGE FOR ROOF FRAMING—A 
pitch gauge for roof framing, claimed to eliminate 
all calculations and to enable any workman, who 
follows the simple rules contained in the directions 
for use, to quickly mark with mathematical accuracy 
for any roof pitch, all rafter lengths, cuts, bevels 
and backing, is shown in Fig. 3. The pitch gauge 
consists of two pieces which may be clamped to a 
square at any point on either the tongue or blade. 
One of these pieces—the gauge proper—has a long 
extension arm or strip, which is graduated with a 
special series of numbered marks, and these marks 
are the key to the tool, when explained by the simple 
rules provided. 


DEVICE FOR PREVENTING HENS FROM 
SITTING—Figure 4, comprising breastplate 
adapted to be secured to the fowl, and a pair of 
legs projecting downward therefrom, is a device 
designed to keep hens from sitting. 
VACUUM-CLEANING ATTACHMENT FOR 
CARPET SWEEPERS—In Fig. 5 is shown a com- 
bination consisting of the ordinary carpet sweeper 
and a vacuum attachment. The suction head can 
be secured either in front of or in the rear of the 
sweeper body, and the suction producer, which works 
up and down on the sweeper handle, permits separate 
or combined operation of the cleaner and sweeper. 
SIDE-SHOWER ATTACHMENT FOR BATH- 
TUBS—A portable side-spray apparatus for bath- 
tubs is shown in Fig. 6. A short length of rubber 
hose connects the faucet with the nickel-covered 
pipes, which are formed into a frame designed to 
rest on the rim of the tub as shown. 
> > > 
EYE-BATHING MASK—The mask shown in Fig. 
7 facilitates the washing of the eyes. It comprises 
a body having eye pockets, a channel formed in 
the body and connecting the eye pockets, and bulbs 
connected to the eye pockets for discharging liquid 
into them for cleansing the eyes. 
> > 
A ROTARY TOOTHBRUSH—A simple, hand- 
operated rotary toothbrush for use in place of the 
ordinary toothbrush is shown in Fig. 8. The open- 
ing and closing of the hand holding the handle re- 
volves the spindle carrying the cylindrical brush. 
> > 
BACK BRACE FOR SHOVELERS—Figure 9 is 
a curious back brace to be worn by men who work 
with a shovel. The curious idea embodies spring 


\ 
| 
NY 
Fis.! 
Fig.2 
— BD. 
Fis.3 
| 
jj 
y 
| 
<7) 
Fic.4 
RSS 
Fi6.5 
j 
/ 
Fic.6 \ 
Fic.7 
Cra | 
Ug 
v1.0.8 | 
Fic.9 


POPULAR MECHANICS 


PRACTICAL OR UNIQUE 


members attached to the seat pad in such a man- 
ner that when the worker bends over to insert 
his shovel in the material being handled, the harness 
braces his back and helps him rise to an upright 
position again. 

ELECTRIC AIR-WASHER—An electric air-wash- 
ing or purifying device designed for the center 
table of a living room, library or den, and which 
can also occupy the center of a dining room table 
without being too much in the way, is shown in Fig. 
10. 


> > > 
ALUMINUM EMERGENCY HORSESHOES— 
The emergency horseshoe shown in Fig. 11 is claimed 
to be an improvement over the ordinary type of 
rough-shod shoe for icy surfaces, as the frame hold- 
ing the calks is made of a composition of aluminum, 
giving unusual lightness. The calks, which are in- 
terchangeable and may be sharpened, are made of 
drop-forge steel. 
SELF-FEEDING SHAVING-BRUSH—Figure 12 
is a self-feeding shaving-brush having a reservoir in 
the handle, a feed tube leading from it into the 
bristles of the brush, and a ball valve and flexible 
helical spring regulating the discharge into the brush. 
> > > 
A FACE WINDSHIELD—An individual wind- 
shield, protecting the face and chest, has been in- 
vented by a Nebraskan. It is held in position by 
a frame that circles the neck and rests against the 
breast. The portion of the shield in front of the 
eyes is composed of a transparent material. 
> > > 
SWING RACK FOR SHEET PACKING—A de- 
vice claimed to make the handling of sheet packing 
or | other roll goods easy, is illustrated by Fig. 
14. t comprises a rack having a series of rods 
over which the rolls are slipped, and one or more 
detachable support arms. rdinarily the rolls are 
upright, but when a portion is to be unwound the 
rod and its roll are tipped over as shown and the 
desired length reeled off. 
FROG TRAP —Figure 15 is a net especially de- 
signed for capturing frogs. Interwoven with the 
mouth of the bag or net is a noose, which, when the 
cord extending along the pole is pulled, completely 
closes the net. 
TEMPERATURE PENDANTS INDICATE TEM- 
PERATURE OF FLUE GASES—Finding that the 
melting points of fusible alloys may not be absolutely 
pecan Fy upon as a means for determining the 
temperature of flue gases, owing to the fact that 
it is difficult to tell the exact point at which the 
metal melts, one manufacturer of fuel-economizing 
devices has devised the expedient of utilizing the 
tensile strength of the metal, instead of the melting 
point, as the true indication of temperature. That 
is, the pendants are made with a large body, hav- 
ing a certain definite weight, suspended from a nar- 
row neck, so that when a certain temperature is 
reached the pendant will pull the neck in two and 
fall. At present, pendants for three temperatures 
have been perfected, those for the first temperature 
breaking at 425 deg. F., the second at 500 deg. F., 
.and the third at 550 deg. F. The process of deter- 
mining the temperature of the gas in a flue is to 
begin with the lowest temperature pendant, hanging 
it upon the end of a long wire, which is introduced 
into the flue until the pendant reaches the desired 
point, and to proceed until the one is found that will 
not fall off after 5 or 10 min. exposure. The tem- 
perature will then be somewhere between the tem- 
perature marked on the last pendant and the next 
to the last pendant used. 


STEERING MECHANISM FOR’ ROLLER 
PUSH-CHAIRS—Figure 17 illustrates a _ steering 
mechanism for roller push-chairs so arranged that 
the chair may be steered or directed either by the 
person pushing the chair or by the occupant of the 
chair. The occupant of the chair may steer by 
means of the handle shown forward of the right 
arm rest, and the a of the chair by means of 
the bar he takes hold of in pushing the car. 
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IDEA TO GUARD PAINTINGS 


DD) 


VIEW FALLor 
A-STOULON| | TRIPOLI 
S 


PORTRAIT 


CHARLES I 
ILLET 


Passing by a Peep-Show at a Country Fair Recently, 
the Curator of the French National Museum Con- 


ceived the Idea of Applying the Same System to His 
Institution, to Prevent Theft of Precious Paintings 


“ EVERY man can find work if he uses his brains,” 
said Andrew Carnegie in an _ after-dinner 
address. 

“We should all be like the piano tuner I once met 
out West. 

“*Why,’ I said to him—for we were in a_ wild, 
unsettled country—‘surely piano tuning can’t be very 
lucrative here. I shouldn't imagine that pianos were 
very ee in this region.’ 

“*No, sir, thev’re not,’ said the piano tuner, ‘but 
I make a pretty fair income by tightening up barbed 
wire fences.’ ”’—St. Louis Globe-Democrat. 


“Why did you name your boat Rumor?” 
“Because I want her to keep afloat !’’—Baltimore 
American. 
2s 


A disheveled citizen rushed into a Boston police 
station one afternoon, and shouted for vengearce. 

“The automobile that hit me five minutes ago 
was No. 41144,” he sputtered. 

“I can prove that he was exceeding the speed limit, 
and I want—I—want 

“You want a warrant for his arrest?” 

“Warrant nothing! What good would a_ war- 
rant do me at the rate he was going? I want ex- 
tradition papers.”—Boston Traveller. 


Friend—So your boy has left college, is he down 
on the farm now? 

Farmer Jones—Yes; he’s so down on the farm 
he says he wouldn’t stay there for a million dollars.— 
Toledo Blade. 


One of a party left his corner seat in an already 
crowded railway car to go in search of something 
to eat, leaving a rug to reserve his place. Returning 
he found that, in spite of the rug and the protests 
of his fellow passengers, the seat had been usurped 
by a well-dressed woman. With flashing eyes she 
turned upon him: 

“Do you know, sir, that I am one of the di- 
rectors’ wives?” 

“Madam,” he replied, “were you the director’s 
only wife I should still protest.’ 

> > > 


Pat was over in England working with his coat 
off. There were two Englishmen laboring on the 
same railroad, so they decided to have a joke with 
the Irishman. They painted a donkey’s head on 
the back of Pat’s coat, and watched to see him 
put it on. Pat, of course, saw the donkey’s head 
on his coat, and, turning to the Englishmen, said, 
“Which of yez wiped your face on my coat?”— 
Lippincott’s. 


NEW BOOKS 


THE PRINCIPLES OF AEROPLANE CON- 
STRUCTION—By Rankin Kennedy, a _ well-known 
English writer on technical subjects. Presents a 
wealth of data, that no one interested can afford to 
miss, although the mathematical treatment is apt to 
mar the interest of the lay reader. ne, the 
problems and future development of aeroplane flight, 
the author expresses opinions from which many en- 
gineers may differ, but, being of undoubted compe- 
tency, he is as much entitled to his opinions as others 
to theirs, and whatever that development may eventu- 
ally be, it can only benefit by viewing the problems 
connected with it from as many angles as possible. 
137 pages, 5'4x8%4, cloth; with formulas and 51 
diagrams. $1.50 net. D. Van Nostrand Company, 
New York. 


REVOLVING VECTORS—By George W._ Pat- 
terson, S. B., Ph. D., Prof. of Electrical Engineer- 
ing, University of Michigan. A_ treatise on the use 
of vector methods, both algebraic and geometric, as 
applied to alternating current phenomena. 89 pages, 
5%x8%, cloth, with diagrams and alphabetical in- 
dex, $1.00 net. The Macmillan Company, New 
York. 


FLYING MACHINES TODAY—By William 
Duane Ennis, Prof. of Mech. Engineering, Poly- 
technical Inst. of Brooklyn. Is avowedly written for 
the public in general and touches therefore the un- 
derlying principles of flying and its problems rather 
supectatelty. A considerable part of the book is 
devoted to balloons, drifting as well as dirigible; and, 
as a whole, the treatment of the subject is more 
historical than technical. 205 pages, 514x734, cloth, 
123 illustrations. $1.50 net. D. Van Nostrand Com- 
pany, New York. 


THE THEORY AND PRACTICE OF TECHNI- 
CAL WRITING—By Samuel Chandler Earle, Prof. 
of English, Tufts College. While primarily adapted, 
as indicated by the title, to the engineer’s need of 
a textbook of English composition, and as such, we 
believe, excellent, the information and rules given 
are sufficiently general in character to make the work 
one that may be read with profit by anyone, who 
aims at clearness, correctness, and logical sequence 
in writing, whatever the subject may be. 301 pages, 
5x7%, cloth, illustrated, with alphabetical index. $1.25 
net. The Macmillan Company, New York. 
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bou 
ememb ering 


Elbert Hubberd 


OR some long time I have been promising myself to write up 
my good friend, Mr. Henry Dickson of Chicago, and I have “, ° 
not for forgotten. 
Mr. Dickson is teaching a Science or System, whichever 544 Ni A 
you choose to call it, which I believe is of more importance 


than the entire curriculum of your modern college. . py 
Mr. Dickson teaches memory. 
Good memory is necessary to all achievement. 
I know a man who is fifty-five years old. He is a graduate ro Sale 

of three colleges. But this man is neither bright, interesting, ers we You must put 
learned nor profound. a WD hy your brain 
He’s a dunce. through a few 
And the reason is that he cannot remember. Without Ari: ie regularly to dis- 


his notes and his reference literature, he is helpless. (| tee = == cover its capac- 


His mind is a sieve through which sinks to nowhere the )j~"=—->— =" ity. You will 
stuff that he pours in at the top. (= me urprised 
when you go 
» about it the right way, to know 
Education is only what you remember. Se ‘4, how quickly it responds to you. 
Every little while in business I come across PS Se Sa To the man or woman whose 
a man who has a trained memory, and he \ memory plays tricks, I espec- 
is a joy to my soul. br Ne Kx } | ially recommend that you write 
He is a general manager of a great cor- | / Prof. Dickson to send you 
poration in a Western city. He never misses : ol Aa, Sew rag his literature. It will cost you 
a face. If he sees you once, that’s enough. pads =>) nothing, and if his credentials 
The next time he’ll call you by name, inquire He never missesaface and recommendations and the 
about the folks at home. 2S facts he sets forth do not con- 
vince you, you are not to be convinced. 
told me that he studied memory- @ Q lax | You do not know when you will be called 
training with Prof. Dickson of wie LE Vey to stand on your feet and tell what you know; 
Chicago. Also, he said a lot of then and there a trained memory would help 
nice things about Prof. Dickson, |, \), \\-< you. 
that I hesitate to write down here SE 
lest my good friend Dickson 


You've sympathized with the little girl who 
If you want to enlarge your Stuttered her “piece.” But you've wept for the 
strong man who stammered and sucked air and 
This Dick- | gurgled ice water and forgot, and sat down in 


object. 


kindly silence. In the child it was embarrassment, but in the 
adult it was bad memory. 
ing is very sim- == ii = Write and ask Prof. Dickson to tell you how he trains the 
ple. If you want = memory. 
to enlarge your 
arm you exer- _— 
ciseit. Thesame 
with your mind. ai 


y od How to Get a FREE Copy of this Book 


PROF. HENRY DICKSON 
—= Principal, Dickson School of Mi 
705 A Auditorium Bide. CHICAGO, ILL. 

Send me free Booklet, “ How to Remember.” 


also full particulars how to obtain a free copy 
of ** Dickson's How to Speak in Public.’ 


8 


he man whose memory 
plays tricks 


De luxe edition handsomely 

‘ illustrated, richly bound. Is 
exactly suited to meet the 
needs of the man or woman 


who desires to be a successful N 
public speaker. 
The price of this 1911 de [- Public 
luxe edition is $2.00. Iwill, Street 
however, present a copy abso- 
lutely F LE to every student 
The men who stam- who enrolls for my course of Sema | City Stat 
mered an ucked air and memory training within ten 


gurgled ice water and forgot days after reading this offer. 


\ 
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My Farewell Car 


By R. E. Olds, Designer 


Reo the Fifth—the car I now bring out—is regarded by me as close to 


finality. Embodied here are the final results of my 25 years of experience. | _ 


do not believe that a car materially better will ever be built. In any event, this 


car marks my limit. So I’ve called it My Farewell Car. 


My 24th Model 

This is the twenty-fourth 
model which I have created in 
the past 25 years. 

They have run from one to 
six cylinders—from 6 to 60 
horsepower. From the primi- 
tive cars of the early days to 
the most luxurious modern 
machines. 

I have run the whole gamut 
of automobile experience. I 
have learned the right and the 
wrong from tens of thousands 
of users. 

In this Farewell car I adopt 
the size which has come to be 
standard—the 30 to 35 horse- 
power, 4-cylinder car. 


Where It Excels 
The best I have learned in 


25 years is the folly of taking 
chances. So the chiefest point 
where this car excels is in ex- 
cess of care and caution. 


In every steel part I use the 
best alloy ever proved out for 
the purpose. And all my steel 
is analyzed, to prove its accord 
with the formula. 


I test my gears with a crush- 
ing machine—not a hammer. 
Thus I know to exactness what 
each gear will stand. 


I put the magneto to a 
radical test. The carburetor 
is doubly heated, for low-grade 
gasoline. 


I use Nickel Steel ‘axles of 
unusual size, with Timken roller 
bearings. I use Vanadium Steel 


connections. 


So in every part. Each device - 


and material is the best known 
for the purpose. The margin 
of safety is always extreme. 


In Finish, Too 

I have also learned that 
people like ,stunning appear. 
ance. So my body finish con- 
sists of 17 coats. The uphol- 
stering is deep, and of hair. 
filled, genuine leather. The, 
lamps are enameled, as per the 
latest vogue. Even the engine 
is nickel-trimmed. 


The wheel base is long—the 
tonneau is roomy—the wheels 
are large—the car is over-tired. 
In every part of the car you'll 
find the best that is possible— 
and more than you expect. 


Reo the Fifth 


Top and windshield not included in price. We equip this car with mohair top, side curtains and slip cover, 
windshield, gas tank and speedometer—all for $100 extra. Self-starter, if wanted, $25 extra. , 
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Initial Price, $1,055 


This car—my finest creation 
—has been priced for the pres- 
ent at $1,055. This final and 
radical paring of cost will stand, 
I believe, as my greatest achieve- 
ment. 


It has required years of prep- 
aration. It has compelled the 
invention of much automatic 
machinery. It necessitates 
making every part in our fac- 
tory, so no profits go to parts 
makers. 


It requires enormous produc- 
tion, small overhead expense, 
small selling expense, small 
profit. It means a standard- 
ized car for years to come, 
with no changes in tools and 
machinery. 

It requires, in addition, that 
we make only one chassis. By 
that we save nearly $200 per 
car. 


Thus Reo the Fifth gives you 


more for the money than any 
other car in existence. Any 
(7 


CENTER 
CONTROL 
BRAKE and 


CLUTCH 
PEDALS 


is 


man can prove that for him- 
self. 


But this price is not fixed. 
It is the uttermost minimum. 
We shall keep it this low just 
as long as is possible. But if 
materials advance —even 
slightly our price must also 
advance. 


No price can be fixed for 
six months in advance without 
leaving big margin, and we 
haven’t done that. So the 
present price is not guaran- 
teed. 


No Skimping 
Men who know me won't 
think that in fixing this price 
I have skimped on this Reo the 
Fifth. Others should consider 


what I have at stake—my 25 
years of prestige. 


If there is one device, one 
feature, one material better 
than I here employ I don’t 
know it. Better workmanship 
I regard as impossible. More 


care and caution cannot be 
conceived. 


I ran one of these cars for 
ten thousand miles—night and 


day, at full speed, on rough 


roads. And the vital parts 
hardly showed the least sign 
of wear. 


Catalog Ready 


Our catalog tells all the ma- 
terials, gives all specifications. 
With these facts before you, 
you can make accurate compar- 
isons with any car you wish. 

We ask you to do that. In 
buying a car for years to come, 
make sure of the utmost value. 
Here is the best car I can build 
after 25 years of experience. 
You ought to find it out. 


The book also shows the 
various styles of bodies. With 
two-passenger Roadster body 
the price is $1,000. 

Write now for this catalog, 
then we'll. tell you where to see 
the car. Address 


R. M. Owen & Co. “x4 


‘, Reo Motor Car Co., Lansing, Mich. 


Canadian Factory, St. Catharines, Ont. 


shifting. 


Note the absence of levers. 
The driver’s way is as clear, 
on either side, as the entrance 


New Center Control 
No Levers—No Reaching 


Note this new feature—the 
center, cane-handle control. 
This handle moves but three 
inches in each of four direc- 
tions. That very slight mo- 
tion does all of the gear- 


to the tonneau. Both brakes 
are operated by foot pedals. 
One pedal also operates the 
clutch. The driver sits as he 
should sit, on the left-hand 
side. Heretofore this was 
possible only with electrics. 
Those are a few of the 
ways in which Reo the Fifth 
shows its up-to-dateness. 


= 
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Made With or Note the 

Without this Double Thickness 

Double - Thick Note the 

Non-Skid Tread | Deep-Cut Blocks | 

The Only 

Winter Tread Note the 

With a Countless Edges 

Bulldog Grip and Angles 


No-Rim-Cut Tires 


10% Oversize 
; 1911 Sales—409,000 Tires 4 


Stop for a moment, Mr. Tire Buyer, on this verge of 1912, 


a Consider how motorists are coming to Goodyear 
a No-Rim-Cut tires. 


F Six times the demand of two years ago—800,000 sold. 
Enough sold last year to completely equip 102,000 cars. 

9 Now the most popular tire in existence. 

a Just because one user says to another —“These tires 
avoid rim-cutting, save overloading. They’ve cut my tire 

be bills in two.” 

J For the coming year, 108 leading motor car makers have °° 


2 contracted for Goodyear tires. We've increased our 
capacity to 3,800 tires daily. 

Now make a resolve—to save worry and dollars, to give 
perfection its due—that you'll make a test of these pat- 
ented tires. 


(464) 
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Upkeep Reduced 
$20 Per Tire 


These are the facts to consider: 


No-Rim-Cut tires now cost no more than other 
standard tires. The savings they make are 
entirely clear. 

And those savings are these: 

Rim-cutting is entirely avoided. 

With old-type tires—ordinary clincher tires 
—statistics show that 23 per cent of all ruined 
tires are rim-cut. 

All that is saved—both the worry and expense 
—by adopting No-Rim-Cut tires. 


Then comes the oversize. 

No-Rim-Cut tires, being hookless tires, can be 
made 10 per cent over the rated size without 
any misfit to the rim. 

So we give this extra size. 

That means 10 per cent more air—10 per cent 
added carrying capacity. It means an over-tired 
car to take care of your extras—to save the 
blowouts due to overloading. 

And that with the average car adds 25 per 
cent to the tire mileage. 

All that without extra cost. 


Tire expense is hard to deal with in any 
general figures. 

It depends too, much on the driver —on proper 
inflation—on roads, care, speed, etc. 


But it is safe to say that, under average con- 
ditions, these two features together—No-Rim- 
Cut and oversize—cut tire bills in two at least. 

We figure the average saving—after years 
of experience with tens of thousands of users 
—at $20 per tire. This varies, of course, with 
different sizes. 

Whether more or less, it means something 
worth saving. It totals millions of dollars every 
years to users of these tires. 

And you get your share—without added 
cost—when you specify Goodyear No-Rim-Cut 
tires. 


13 Years of Tests 


Here is the final result of 13 years spent in tire 
making. 

Year after year—on tire-testing machines — 
we have proved out every fabric and formula, 
every method and theory, for adding to the 
worth of a tire. 

We have compared one with another, under 
all sorts of usage, until we have brought the 
Goodyear tire pretty close to perfection. 

These are the tires made in No-Rim-Cut type 
—made 10 per cent oversize. And they repre- 
sent what we regard as finality in tires. 

In the test of time they have come to outsell 
every other make of tire 

Our new Tire Book is ready. It is filled with 
facts which every motorist should know. Ask 
us to mail it to you. 


No-Rim-Cut Tires 
With or Without Non-Skid Treads 


THE GOODYEAR TIRE & RUBBER CO., Payne Street, AKRON, O. 


Branches and Agencies in 103 Principal Cities. We make All Kinds of Rubber Tires, Tire Accessories and Repair Outfits 


Main Canadian Office, Toronto, Ont. 


Canadian Factory, Bowmanville, Ont. 
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Repairs Cost 22.8 Cents Per 


1000 


SWORN STATEMENTS 


Every figure in this advertisement is 
supported by the sworn statements of 
the car owners whose names, addresses, 
and detailed reports appear in our Up- 
keep Book. Shall be glad to send you a 


copy. 
MILEAGE REGISTERED 


The mileage credited each car was 
made by a regular stock-model Winton 
Six in the individual service of the owner, 
between the following dates, and was 
registered by odometer : 

1911 records—April 1, 1911 to Nov. 30, 1911. 
1910 records—April 1, 1910 to Nov. 30, 1910. 


1909 records—Nov. 1, 1908 to June 30, 1909. 
1908 records—Nov. 1, 1907 to June 30, 1908. 


TOTAL REPAIR EXPENSE 


The repair expense charged against 
each car is sworn to by the owner as 


Miles 


“the total cost of repairs on said auto- 
mobile between said dates (exclusive of 
tire repairs).” 


PASSED UPON BY JUDGES 


Each mileage and expense report was 
passed upon and accepted by a Committee 
of Fudges having no connection with the 
Winton Company. These Fudges exer- 
cised their own judgment without re- 
striction, and have themselves sworn to 
their annual decisions. 


DEPENDABLE FIGURES 


Every possible precaution has been 
taken to render these reports free from 
error, in order that automobile buyers 
might have for their consideration an 
absolutely reliable set of figures showing 
the actual cost of keeping a high-grade car 
in operation after purchase. 


THIS IS THE ACID TEST 


EPAIR expense is the acid 
test of a car’s merit. 


Low repair expense means 
vastly more than money saved. 

When repairs become neces- 
sary, expense is only part of the 
owner’s loss. 

For, every time a repair is 
needed, the car owner loses some 
of his respect for his car, some 
of his pride in its ownership, and 
some of his faith in its merit. 

Furthermore, every time a car 
goes into the repair shop, the 
owner suffers the loss of its use. 

So that, financially and other- 
wise, the man whose car is 


undergoing repairs is, temporar- 
ily at least, worse off than the 
man who has no car at all. 


UTILITY OR EXPENSE? 


The motor car is a utility, pure 
and simple. 

Its only value is in its ability 
to carry its passengers from 
place to place. 

And the measure of its value 
increases in proportion as it is 
able to do this safely, quickly, 


quietly, comfortably, and surely. | 


Acar in the repair shop fails 
in every one of these respects, 
and its failure costs the owner 
a repair bill that makes the car 


just that much more of an ex- 
pense to him. 
And the chagrin and humilia- 


| tion of it all is that the owner 


thereby pays an additional price 
to make his car do the very 
work, service, that he supposed 
he paid for in the purchase price. 

Little wonder, then, that re- 
pair bills and the losses they 
represent are the bugbear of 
motordom. 

Little wonder, either, that car 
buyers want cars that will free 
them from repair expense bur- 
dens, annoyances, and losses. 


SATISFIED OWNERS 
Winton Six owners know the 


= 
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The Winton Co. guarantees every 
statement made in Winton Six adver- 
tising to be true without qualification 


joy of freedom from re- 
pair bills. 

These sworn figures 
show how Winton Six 
owners, traveling stupen- 
dous mileage, in all parts 
of the country and in all 
_seasons, during four years, 
were free from the repair 
expense bugbear, and had 
always at their service a car 
ready and able to carry 
its passengers from place 
to place, safely, quickly, 
quietly, comfortably, and 
surely. 

Winton Six owners know 
from experience the meaning of 
satisfaction. 

What the Winton Six has done 
for four years in the service of 
these owners it can do for you, 
for the Winton Six today is the 
same car we have been making 
continuously since June, 1907— 
four years without requiring a 
single radical change in design 
or construction. 


FIFTH YEAR OF SUCCESS 


In its fifth year of success, the 
Winton Six has a 48 H. P. self- 
cranking motor, ball-bearing 
multiple-disc clutch and four- 
speed transmission, 130-inch 
wheel base, spacious and com- 
fortable four-door body with 
operating levers inside, electric 
dash and tail lights, Booth De- 
mountable rims, and 36 x 4 1-2 
inch tires all around. Price 
$3000. Compare it with cars 
costing $5000 or more. 

Let us send you our library- 
size catalog, together with our 
Upkeep Book that gives com- 
plete data covering the cars 
that placed the world’s lowest 
repair expense record at 22.8 
cents per 1000 miles. 


This seven-p 
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car sells at $3250, top and glass front extra 


HERE ARE THE RESULTS FOR FOUR YEARS 


Year Cars | Total Mileage Total Repair Expense 
1911 20 394,333.9 $ 20.88 
1910 10 165,901.9 6.96 
1909 10 118,503 127.30 

1908 10 65,687.4 15.13 

Totals 50 744,426.2 $170.27 
Average for four years—22.8 cents per 1000 miles. 

REPAIR RECORDS FOR 1911 
| Total | Total Repair 

CAR OWNER CITY } Mileage | Expense 
R.R. Reilly . Cincinnati, oO. 27,325 $1.20 
S. J. Franklin. . oseee ..Millville, N. J. 25,290 None 
tMartin Daab............... --Hoboken, N. J. 24,221.4 10 
Mrs. Wm. E. Fox.. -New York City... 24,082.6 None 
50050. Chicago, Ill.... 23,971 None 
F. M. Hauthaway ..........-.. ‘Boston, Mass. None 
Mrs. Anna M. Hermes.... . .-Pittsburg, None 

. E. Chicago, Ill. None 

. B. Simpson -Chicago, Ill.... Jone 
A. H. Albany, Ga. 1.25 

E. W. Edwards . ..Cincinnati, O.... None 
James W. -Chicago, Ill... None 
A. S. Gilman Cleveland, O.... 25 
E, M. Potter. ...... New York City... None 
Chas. F. Lembke -..New York City... a 
Earl B. Putnam. . Philadelphia, Pa... . .32 
Dr. Espy L. Smith. hicago, Ill... 10; 76 
I. . -. Philadelphia, Pa... . . | None 

R. Noone & Co. ----Boston, Mass... . | 13, 1 None 
| 394,333.9 | $20.88 


* Same car Four Years. 


TSame car Two Years. 


THE WINTON MOTOR CAR. CO., 


The World’s First Makers of Sixes Exclusively, 


24 Berea Road, 


NEW YORK, Broadway at 70th St. 
CHICAGO, Michigan Ave. at 13th St. 
BOSTON, 674 Commonwealth Ave. 
PHILADELPHIA, 246-248 N. Broad St. 
BALTIMORE, Mt. Royal at North Ave. 
PITTSBURG, Baum at Beatty St. 


Cleveland,— Sixth City. 


CLEVELAND, 1228 Huron Road. 
DETROIT, 998 Woodward Ave. 
MINNEAPOLIS, 16-22 Eighth St. N. 
KANSAS CITY, 3324-3326 Main St. 
SAN FRANCISCO, 300 Van Ness Ave. 
SEATTLE, 1000-1006 Pike St. 
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Fifty Cent Lighter for 1° 


I want thousands to know how a smoke 
can be improved by the construction of 
a pipe and by the materials put into it. 
talk about the flavor, aroma and 


smoothness of tobacco. I know tobacco—so 

listen to me. A lot of that flavor, a lot of 
that aroma and a lot of that smoothness is made or killed by the 
pipe you smoke, Everybody knows it. I know men who have a eee 
spent years trying to find a pipe they could smoke — and who today 


actually given up other forms of smoking, 


Here’s my original Anti-Nicotine Pipe at the top of this advertisement, and my 

new Anti-Nicotine Calabash Pipe at the bottom of this advertisement. In both 
these pipes I put the famous bowl that does the work—that makes the 
nicotine disappear This bowl is made of a material as old as the 
Babylonians, a material that is like clay, a special composition first 
discovered by the ancients. This material is as hard as any clay, but 
it has a peculiar porous quality —just like the finest meerschaum— 
7 which absorbs the nicotine, keeps it out of your system and uses it to give 
rte | the pipe a beautiful meerschaum coloring. I know that this special low 
price cannot blind you to the quality in these pipes. I know that the 

ae value to the health and enjoyment of my customers of these perfectly- 

a p) made pipes, will get me twenty more customers every place that I 


send one now. 


Above is my popular clawdesign—the kind you see at the rich 
men’s clubs. And below I show my new Calabash, modeled 
after the original African Calabash Gourd, graceful and 
highly finished, trimmed in German Silver. The claw 
design colors like the finest Meerschaum; the Calabash 


\, 


consider my scientifically-made Anti-Nicotine Pipes simply wonders! Some of them have 


My Pipes Kill the Poison as Well as Improve the Smoke | THISN\We\ 4 


HANDY 
POCKET Uf 
LIGHTER. 


50 cts. 
Alone 
With 
Two 
Pipes 
$1.00 Jour 
wr 
AND 
root 


CLOSED OPEN / 


colors and looks exactly like the genuine African 
article which sells anywhere from $3.00up. With 


ANY THREE FOR A DOLLAR 
| 


YY there is no burning the tongue—no charred wood fumes — no 
odor —and you do not have break them in.” Any H. MENGES 
three for a dollar. Choose two of one design and one of the other, & 644 Menges Bldg. 
wy all three of the same—just as you desire. 1 will sell these 7 St. Louis, Mo. 


you are not entirely satisfied, ? 


Claw is Design 


pipes to you at 40 cents each or three for @ Enclosed find 40 cents 


of your Anti - Nicotine 


adoilar. Order now—know that if for one, $1.00 for three 


the Coupon now. 


My handsome illustrated 1912 
* Book sent FREE 


ra and receive my money back in full. 


your money will be re- 4 (poms or two pipes and 
Design 


ket lighter. Please pee 


this time only. Send fe sign wanted.) Itis understood 


that if I do not like the pipe or 
< pipes I am to return the goods 


For the Lighter alone send 50 cents. 


My Famous Anti-Nicotine Pipes 
at Forty Cents Each, Three YH 
for a Dollar 
| Handsome « 
Models! 
(i 
Ay 
| 
> MO. town 
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We want YOU to read that sign. It is only part, 
however, of the interesting statements we wish 
to make and prove to you. If you are at all 
anxious to improve your present condition, or 
provide for your future, it will pay you to investi- 
gate our proposition carefully. 

Many other intelligent persons are writing to 
us about it. Why shouldn’t you? 


Our plan of selling 
Improved Orchard Tracts 


practically amounts to loaning you $2,500 to $5,000 with 
which to buy and cultivate a 5 to 10 acre orchard on im- 
proved, well irrigated land, in the most famous apple 
growing region in the world! 

The Sunnyside Bench Lands on which our tracts are 
located, are the very garden spot of the Bitter Root Valley! 

They are the best situated as to city advantages, 
schools, universities, churches and amusements. Big 
game abounds in the adjacent mountains, fine fishing 
is found in the waters of the valley. 

You must get our printed literature, and read to appre- 
ciate the full details of the ideal soil and climatic conditions 
which make this region the finest apple growing region 
in the world; together with statistics of undeniable facts 
of production, all endorsed and supported by the highest 
authorities in the world, including government reports, 
horticultural experts and practical orchardists. 


Everything Conducive to Perfect Fruit 


Our tracts are abundantly irrigated from a great irriga- 
tion system costing nearly $4,000,000. The drainage is 
perfect. The apples grown there are hardy and perfect— 
as one government official observed, “‘not one worm in a 
hundred thousand boxes,”’ big, bright, sound, toothsome 
fruit, ideal for export as well as domestic markets. 

There are no destructive frosts ; wormy fruit and crop fail- 
ures are unknown, Transportation facilities splendid, 
social atmosphere and living conditions ideal, climate 
perfect, cool nights and long, sunshiny days. Everything 
that tends to health, happiness and prosperity. 


$5,000 Yearly for Life from 10 Acres 


A Bitter Root apple orchard bears commercially in its 
fifth year. Ten acres, fully developed, will return you 
during early maturity, strictly net, a profit of from $2,000 to 
$5,000 yearly. Beginning with the tenth year from plant- 
ing, judged by experience of others, 10 acres will net you 


an income of $5,000 yearly and employ only half your time. 
_ If you have a fair-sized income now and are willing to 
improve your condition, you do not need capi to 
possess one of these big-paying orchards. 


Our Proposition and Plan 


briefly stated, isthis: We will sell you a choice 10 acre Or- 
chard Home Tract, already planted (spring of 1911) to best 
standard varieties (all apples, or apples and cherries)— 
with the company’s definite, written contract to care 
for and develop your orchard under expert horticultural 
supervision for 5 years from date of planting, including 
all land taxes and irrigation charges—for $500 an acre. 

The land will easily be worth, conservatively stated, 
in fair comparison with other improved lands, $1,000 an 
acre. There's a clean profit to you of 100% on a 5 year 
investment, at the outset. Only $50 cash payment re- 
quired now to secure your orchard tract — balance in easy 
payments divided over a ten-year period. Your payments 
for the next few months are practically ail the cash outlay 
you will have, as your orchard tract will pay for itself 
during the buying period and yield you a handsome 
profit besides! 

Fractional orchard tracts of 5 acres and over at propor- 
tionate prices and easy terms—($25 monthly for 5 acres.) 

ur orchard contracts contain the fairest and most 
liberal features ever offered you. 
Responsibility of Our Company 

We are the largest orchard planters and growers in the 
Northwest. 

Our guarantees and contracts are as good as bonds for 
we have assets of over $5,000,000; our lands are paid for; 
we are not hampered with debts, encumbrances or other 
“promotive” needs. We have plenty of money fo finance 
both ourselves and our buyers. Buying these Bitter Root 
Valley Orchard Home Tracts is like buying government 
bonds on easy payments—except that the returns are 
infinitely larger, and you are at the same time making a 
future ideal home for yourself and family! 


Write today for our free illustrated book—for here's a proposition it will certainly pay you to investigate. 


BITTER ROOT VALLEY 


IRRIGATION COMPANY 


R. S. LEMON, General Sales Manager 
838 to 846 First National Bank Building, Chicago, U.S. A. 
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Tired Out! 


[ sometimes happens that a woman, on the death of her 


husband, is left without any means of support. Her duties 

have not fitted her to meet the problems of making a living 

for herself and her children, and she has to fall back upon 
her skill with a needle. Such skill is so poorly paid that poverty 
and privation stare her in the face. 

No man has any excuse for subjecting his wife to such a future. 
Whatever he earns, 2 part of it should be used to guarantee her 
against it. 

The Travelers Insurance Company in its Guaranteed Low 
Cost Monthly Income Policy has the best safeguard ever devised 
for just this emergency. 


The Travelers Insurance Company 
HARTFORD, CONN. 
Please send me particulars regarding Guaranteed Low Cost Monthly Income Policy. 


Name Business Address 


—— 


Date of Birth... State__ 


—) 
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That is the big question! What lies be- 
yond the closed doors of your neighbors’ 
homes? How many are enjoying the ease 
and good cheer that go with a cozily furnished home? 
How many would be proud to show their home to 
their friends and neighbors? 

Nowadays almost any family can have as nice a 
home as they wish. We have showed over a million 
people how to furnish their homes prettily and com- 
fortably at saving prices. The earnings of hundreds 
of thousands of these families were as low as $8.00 or 
$10.00 a week. They bought one piece at a time, or 
sometimes a whole room full at once—but the cost 
seldom would run over 8 cents or 10 cents a day— 
more often as low as 3cents. They got the things 
when they needed them and paid us as convenient. 

What others have done you can do. You need 
no longer wish and wait for the things you want for your 

home. And the first step toward realizing your wishes is 
to get our Big Free Furniture Book, which pictures 


Over 3,029 Things for the Home— 
That 3 Cents a Day Will Buy 


Including: Draperies Kitchen Cabinets Baby Cabs 
Furniture Blankets Washing Machines Stoves 
Carpets Curtains Silverware Lamps 
Rugs Chinaware Sewing Machines Etc. 


Have the Things You Want When You Want 
Them and Pay as Convenient 


Naturally, what you want to know about our plan—so that we may 


now, is how all this is possible— 
how we can undersell—how we can 
trust people we have never seen, 
without looking them up first, and 
without asking security. You can 
hardly believe that you get the 
goods on yqur plain order, without 
signing any sort of legal paper 
whatever. 

You want to know what happens 
if you are taken sick, or get out of 
work and can’t meet payments; 
how we can ship on approval, let 
ting you actually use the goods be- 
fore deciding. That is why we 
want you to get our Big Book right 
off—so that we can tell you all 


prove that we will save you money, 
even if you want to pay cash—and 
how we don’t charge even one 
penny extra when you buy from us 
on credit. 

In addition to all this, our Big 
Free Book shows you a tremendous 
display of useful, high-quality fur- 
niture, and explains why it must be 
quality-made. It is a mine of infor- 
mation about furniture and about 
furniture prices. It shows every 
new idea in homefurnishings. Many 
of the pictures—like carpets, rugs, 
portieres, etc.—are in actual colors. 
All are from photographs, and are 
big, large and true to life. 


FREE BARGAIN BOOK COUPON 


Get Free Book and Judge for Yourself 


It Tells Why It Tells How 


-Our plan is different. —Our Seven Million Dollar Capital in Forty- 
—We save you money. Six Years’ honest dealings, guarantees every 
Our furniture must be quality made. promise and every statement we make. 
-We charge nothing extra for credit. —We buy below market prices. 
We trust people we have never seen. —We can undersel! local store prices. 
—We don't ask for security or mort- —We ship on your plain order. 


gages. — You order by your own fireside and decide 
—We have no collectors. with phe goods before | you, in your own home. 2 
—There is no bother, trouble. embar- —We Bhip on app Name _ — 
rassment. red-tape or publicity, in deal- —W trial and use of every 
be the oh both 
—_ ave grown to be the largest con- —We pay freight charges both ways on pur- 7 
cern of the kind in the world. chases you don't keep. Street - 
@ are absolutely reliable. —We allow on an average of a year to pay 
Town 
Spiecel.May. Stern ©. 
State 
1684 35th Street, CHICAGO (169) 


SPIEGEL, MAY, STERN CO. 


C) Mail me new Bargain Book, 
Cj Mail me Offers on Stoves, 


1684 35th St., Chicago 


| 


112 


POPULAR MECHANICS ADVERTISING SECTION 


“Polarine? 


“Yes, you can get POLAR- 
INE just down yonder. 


“TI notice all -you automobile 
fellows are after POLARINE. 


“It must be a pretty good 
oil. You are the fourth this 
morning who has asked me 
where to buy it.” 


ime 
Polarine means pleasant, easy 


going —easy for you and easy for 
your engine — smoother running, 
longer wear. 

Polarine does its work with the 
same perfect uniformity in the hottest i 
or a coldest weather. It is free [he Frost and Carbon-proof Oil. 
from carbon and does not foul spark-plugs, cylinders or valves. 


What Polarine Oil is to the motor, Polarine Transmission 

Lubricants and Polarine Greases are to the other wearing 

surfaces of your car—efficient, uniform, perfect lubrication. 
Send for the Polarine Booklet to the ncarest agency of the 


Standard Oil Company 
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\ Summer Heatin ZeroWeather 


HEN winter’s blasts are fiercest, heat-comfort at all times, you should 
the UNDERFEED best proves interest yourself at once in the 
its superiority over other comfort-insuring, money-savin 

systems in producing clean, EVEN Underfeed. Send for the Underf 
heat at LEAST cost. If the hole in Booklet and learn WHY your coal bill 
your coal pile is UNREASONABLY will be reduced ONE-HALF to TWO- 
large and you are not enjoying even- ‘THIRDS by the installation of 


recxWilliamson Underfeed 


HEAT STEAM-HOT WATER 


SYSTEMS FURNACES-BOILERS 


The principle of Underfeed coal-burning is right. Coal is fed from below. All fire is on top. Smoke and 
—¢ wasted in other heaters, must pass up through the fire in the Underfeed, are consumed and converted into 
eat. Soft coal slack, which would smother fire in other furnaces and boilers, and pea and buckwheat sizes of 
hard and soft coal yield as much heat in the Underfeed as highest priced coal in furnaces and boilers of the ordi- 
nary type. The few ashes are removed by shaking the grate bar as in other furnaces and boilers. 


The Underfeed System is adapted for ALL buildings—large or small—residences, offices, churches, halls, etc. 


Frank C. Krueger, of Kalamazoo, Mich.—one of Jack Frost’s favorite retreats— 

whole heating season. I burn West Virginia sl — sefeed 

without smoke or soot and my coal bill has never a 7 —— 

been over $32 a year. The Underfeed Furnace 

does more than you claim it will do andis the best 
investment I can find.” 


Many fac-simile letters of appreciation like the above 
and our Underfeed Furnace Booklet or Boiler Catalog 
willbe sent FREE. Plans of our Engineering Corps 
also are FREE. Write today — using coupon — giving 
name of local dealer with whom you prefer to deal. 


PECK- WILLIAMSON CO. 398 West Fifth Street, CINCINNATI, OHIO 


Mail Coupon To-dall 1912 Proposition 
upon To- WILLIAMSON CO, 398 W. Fifth Street.  Cincimnati, Ohio 
and Learn how to : =~ Ca 


a would like to know more about how to cut down the cost of my Coal 
ills from one-half to two-thirds. Send me—FREE— 


22 


Name dealer with whom you prefer to deal. 
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PATENT 


| 


NEW YORK OFFICE, 359 BROADWAY 


R SIXTY-FIVE YEARS the firm of MUNN 

& CO. has conducted the largest patent practice 

inthecountry. We file thousands of applications 
for patents every year. Our system is so perfected that 
every case receives the best of attention and is pre- 
pared by experts who have had special training in 
handling every class of invention. 

@ SEND SKETCH. If you will send us a 
sketch, no matter how crude, we will give you a fair 
and candid opinion as to whether it is probable a 
patent can be obtained. All matters of this kind are 
strictly confidential and the description and sketches 
will be dated and placed in our secret archives for 
future reference. ‘This service and our Hand Book 
on Patents are free if you will write us at once. 

@ QUALITY. The quality of our work has 
given us an unrivalled reputation among Patent attorneys 
and we are the recognized American attorneys for many 
leading Foreign Patent Solicitors. Our staff consists 
largely of Examiners from the United States Patent 
Office, who are therefore familiar with :be latest pro- 
cedure and the best practice. Our draftsmen are all 
expert mechanical constructors who are able to show 
the invention in operatiye form. 


@ FREE NOTICE. All patents secured through our house 
receive a free notice in the SCIENTIFIC AMERICAN. No better 
or more economical method of introducing your invention to the attention 
of the public could be devised. 

@ OUR OFFICES. Our Washington office is located in our 
own building, near the Patent Office. This permits of our attorneys 
making special oral arguments with the Patent Office Examiners—an 
advantage not enjoyed by local attorneys. 

We are prepared to conduct Interference Proceedings, Infringe- 
ment Suits, give Validity Opinions, draw up contracts and attend to all 
branches of legal work connected with Patents, Trade Marks, etc. 

@ We do not offer prizes or other specious inducements, but rely 
upon our recognized reputation of over half a century. Our fees are as 
low as is consistent with good work. 


MUNN & CO., Attorneys 
WASHINGTON OFFICE 359 Broadway, New York, N. Y. 
625 F Street, N. W. 
Washington, D. C. 
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LET US SEND YOU OUR 
B. B. Vacuum Cleaner 


30Days Trial 


best -Money 
Maker ever put on the market. 


Our B. B. Vacuum House Cleanershould pay 
for itself in less than two months, out of the profit 
from the business after phy Sy 4 help and allexpenses. 
It is capable of earning .00 clear 
profit a month and we cannot see 4 there isa 

ible chance for anyone that buys a machine to 
Pail t to make big money, but every reason why they 
should make thousands of dollars. 


The small machines for home use have never been a 


eam because from lack of power, they will draw only 
the top dust from the room. Our B Vacuum Cleaner 
does the same work in the same way as the large machines 


costing from $2,000 to $7,000 each. 


it. ail that for it. 
m the 2ist of April to May 

$254.15." of May I took 

**T have made $175 in two 1 ng s. Withite. 

“From March Ist the 

per day.”—F'. Smith. 

am very much wt > outfit and find 

that it is a great mone: Ww.c. — 


bronze 


spar! 
and 


We have such 


wers of our B. B. 


- B. Vacuum Cleaner i 
in the wall, the c 


Fillin the 


Simple—Complete—Reliable 


fround pistons with self 


syphon cooling system— 
k timer or commutator—two piston type pumps—positive 
tting, interchangeab| 


on a moments notice. 


ires—full eliptic s stee es—strong and substantia 
chow what you can om compass and fight it an be moved from place to place with effort. 
ipped with vacuum condenser, water tank, vacuum gau) pressure 
back 1 orders orders last year. order suction hose—observatior glass and cleaning tools all proper commented 


It reaches every crack, corner and crevice of the floor; the 


and learn 
this 
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Business for Yourself 


Give usa Chance to Help You 


You Should Mak 2,500 to $3,000 


Make a start today and you will never rearet tt. If you 
are willing to hustle you can easily make from 500 to 
$3,000 a year oneach machine youown. Be “Johnny on 
the Spot”” with a machine and get the cream of the busi- 
ness. If can can a these mac working, 


A DAY 
Easily Made 


Our B. Vacuum Cleaner 
consists of a oy werful gasoline 
design, perfectly adjus and inspected. 
rings, crank shafts drop forged, 
ial exhaust muffler—Thermo 


engine, appr 
arings and red 
Schebler float feed carburetor—splash system oiling— 


ect lubrication— pair parts sup- 


substantial four-wheeled w: 


We Want You to Investigate Our More Than Liberal Offer 

We do not believe there is any business where so small 
an investment will bring such wonderful returns. 

Our Mlustrated Book gives ful! particulars as to how 
to turn every minute of your time into money. We will 
send it to you free. Every ambitious man w 

get up’’ in him should write at once for this book. 
will show you how yeu can become independent. 

Send the Coupon for FREE BOOK wie full informa- 
Gen, pictures and description of the differen it parts, testi- 

nials and our EASY TERMS. 


pillows. 


MANUFACTURING COMPANY 
820 DorrSt. (stablished 1889) Toledo, Ohio J 


Cut Off Here— Write 
McCreery Manufacturing Company 
820 Dorr St., Toledo, Ohio 


Please Pres Geek and information 
bon Team your . B. Vacuum House Cleaner 
on 30 days’ trial. 
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j 


Is Your Shop Idle onal Dilapidated Loo ing or 


Busy and Prosperous? 


Do you let every repair job slip through your hands only to find that your 
neighbor competitor is doing the job satisfactorily or that it is being sent out of 
town? If so, wake up to the fact that in a very short time you will have to give 
them all your business and close up shop. 

WHY? Because you haven’t a LATHE to do the work. 
Install one of our lathes in your shop and you will 
always be ready for the man with the profitable repair job. 

Our lathes are made to satisfy expert mechanics. They are guaranteed accurate, strong 
and unexcelled in workmanship. We save you $25.00 to $75.00 on every lathe. Write for 


our Machinery Catalog “D,” mailed free on request. It tells you where to buy the best 
machinery at the lowest possible prices. 


| 


We Can 
Furnish Our Guarantee: 
Either Your money back if ob ane not From 
entirely satisfied. $ 60” 
Engine Up 
Power 

Lathes 


Address SEARS, ROEBUCK AND CO., CHICAGO 


— 


Fe \S GENERAL REPAIR SHOP 
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The Greatest Florida Book 


Ever Written—Yours for the Asking 


If you want to know just why thousands upon thousands are flocking to Florida— 
if you want to know just what has turned the tide of capital and labor to this state—if 
you want to know ALL about Florida and the great Ocala Palatka Colony, where for 
17 cents aday you may own a farm home worth $5,000 a year—write today--now— 


The Evolution of a Ten Acre Colony Farm 


These are not pen pictures—but actual everyday scenes. 
The first and second are the same day in Michigan and 
Florida—March 10th, 1910. The next—a colonist’s cozy 
bungalow.— Eating oranges fresh from the trees—prize 
potatoes raised by a colonist. Look well into these pictures 
~certainly here is the charm of the pleasure resort closely 
bound with the ability to earn an independent living. 


for this great book, 
“Ten Acres and Free- 
dom”—the greatest 
piece of literature 
written about Florida. 


This 
Great Book | 
Tells You 
Everything 
You Want to 
Know About 
FLORIDA 


It tells you (and 
furnishes the proof 
directly from this CHARLES H. SIEG 
great colony) of the The Pioneer Florida Small Farm Man 
enormous profits of 
a single acre of this land which is startling the whole 
world. The “fact stories” it gives you about the won- 
derful climate and rainfall of the limitless opportunities 
will astonish you—convince you at once that here is 
the place for you to make your home. 


This great book tells you all about Chas. H. Sieg, the 
man who is directly responsible for this great Florida land rush. 
It tells all about his great colony and its hundreds of model little 
truck and fruit farms—how the people here are becoming wealthy 
and independent—just as you can do. It gives actual spate of 
their farms and homes. And, besides, these people tell you im 
their own words just how they have succeeded —the most interesting 
and inspiring stories you have ever read. 


In this great book, you will also learn all about how 
these new settlers carried away 10 first premiums on their products 
at the Marion County fair. It explains about the vast amount of 
money that is being expended in developing and building up this 
colony—it tells about the new million dollar railroad which runs 
directly through these colony farms. 


Here in the great Ocala Palatka colony, you have the 
finest of roads—an unequaled rail and water transportation—a 
most delightful climate, schools, churches, daily papers, rural 
mail routes, local and long distance phones—just an ideal com- 
munity with the charm of the pleasure resort closely bound with 
the ability to earn an independent living as long as you live. 

A thousand families are here on their colony farms 
now—five new towns have been established—merchants with well 
stocked stores are here—everywhere you see cozy bungalows, 
everywhere you see growing fields. 

Learn the truth about Florida—learn of the opportuni- 
ties here for YOU. Sign, detach and mail coupon at once. 


p=e==: Popular Mechanics Magazine Free Florida Book Coupon ***** 
New South Farm & Home Co., 678 Duval Hotel Bldg., Jacksonville, Fla. 


Please send me your big free book *‘ Ten Acres and Freedom ” 
and proofs, actual photographs and other literature describing 
your colony farms in the proven districts of Marion and Putnam 
counties, Florida. I do not bind myself to buy, but will gladly 
read your free literature. 


| 
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Glue Down That Started 
Veneer and Save 


1. A good chair from untimely death 
2. Clothing from being torn 
3. Your reputation for good housekeeping 


Honestly now, isn’t that result 
well worth the time it will take and 
the dime you will pay fora bottle of 


Look at that spreader —it works the 
glue into cracks and holes, lays it on 
thin and even, never gets gummed up 
asabrush does. It’s the new idea in glue. 

Again, our new air-tight cap keeps 
the glue from drying up. Use a little, 
put the cap on, and it will keep ready 
to use again a year from today. No 
bad smell, no waste, no mussiness. 


Get Two 10c Bottles Today 
(One for the office, one for the home) 

Send for free booklet, ‘*Glueism”’ 
—lIt will reward you for reading it. 
RUSSIA CEMENT CoO. 
We manufacture Glues (hard or liquid) 

in bulk for all industrial purposes. 

77 Essex Avenue, Gloucester, Mass. 


Sold also in tubes from which you 
apply the glue direct. Ideal adhesive 
for desk and office use. 

Library Slips with every 
Bottle and Tube 


Please Mention Popular Mechanics 
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Change trom a 150 candlepower light to 2 eandlepower in a jiffy. This 
latest and most perfect development of the gasoline lamp found only in 
Ann Arbor Lighting Systems. It gives the country home a lighting sys- 
tem as perfect, handsome and modern as city gas. Ann Arbor Lighting 
Systems are brighter than gas, steadier and clearer than electric light, and 
cost about one-tenth as much to operate. Each lamp gives 150 to 500 can- 


dlepower for less than 4 cent per hour. Fuel is gasoline; perfectly sate. 
We make Complete Lighting Systems for Homes, Churches, Stores, Etc. 
Price, $10 up, according to number of lamps desired. 
We Want Agents who will push our line. A splendid opportunity 
right now for hustling agents in large cities to sell to owners of summer 
cottages, country homes and resorts. No other light can equal it in 


brilliancy, beauty of fixtures and economy. Sells on sight. Catalog and 
prices on request. 


SUPERIOR MANUFACTURING COMPANY, 294 Second St., ANN ARBOR, MICH. 


(Wonderful 4 
Handy Lamp 


Gasoline Lighting 

System. Equaltoa 

Private Gas Plant 
Entirely under your control; so 
simple any one can operate it. 


Saves You Half 


your lighting expense. Just push the lever and down 
comes a flood of 300 candle power shadowless light. 
Push it back and down goes the light to a mere 
game. which can be instantly turned up 

tter light than gas, kerosene or electricity, 4 ‘half the 
cost. For Home, Store, Church, Facto ete. Write 
for P.O.P. Catalog. It's free. We have ys other lines. 


Brilliant Gas Lamp Co. 
Dept. 1,N182 No. State St., Chicago, Ill. 


The highest temperature ever officially recorded in the 
open air is 124 degrees, Fahrenheit, registered by the 
thermometer July 17, 1878, in Algeria, Africa, and the 
lowest point reached by the thermometer in the open 
air is set at 90 degrees below zero, in Central Siberia, 
January 15, 1885. 


“ PORT ALLURING’ A captivating, 


descriptive booklet 
about TRAP — the ideal on t-door sport. 
dress Dept. 2 


E. |. DU PONT DE ‘NEMOURS POWDER COMPANY, Wilmington, Del. 


" BY THE PHILO SYSTEM 
FRE Booklet byE. W. Philo, entitled ‘‘A Lit- 
tle Poultry anda Living” or New96-page 
book, ‘“‘ Making Poultry Pay,’ 10c. Both books 
and the new enlarged edition of the Philo System 
text-book, $1.00, or all three books with our 
monthly magazine, Poultry Review, 1 year $1.50. 


E. R. PHILO, 8 Lake St., Elmira, N. Y. 


The Emerson is the ideal Ty 
writer for large or small offices, visi- 
ble writing, universal keyboard, two- 
color ribbon, back spacer, tabulator, 
full size, eve ‘rything complete. Make 

ERSO} exe asively in your 
territory on_our ay 
selling plan. 
Sample Free on condi- 
tions. For particulars, our $1. 
3 and other offers, address 


TYPEWRITER CO. 
Box 214, Woodstock, Ill. 


Pim» 
\ i} | 
\ 
a 
| ONE-DOLLAR-OFFER 
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For the first time in history the great genuine 
Hlinois Watch is now sold by mail on the easy pay- 
ment plan. Noman or woman need be, nor sho’ be, 
without a famous Jilinois Watch. 

This is the greatest public triumph of a decade—a 
believed impossibility made sible. It will revolution- 
ize the watch business. Just think of owning the 
world-renowned Jilinois, and it as you 
please! For over 40 years the dilinois has been 
acknowledged the standard—the one great conspicuous 
watch value—the one watch chosen and worn by the 
great men and women of our nation. 


A Guarantee that Means Something 

Part for part—in accuracy, in wear, finish, beauty, 
quality of material and workmanship, and every other 
feature, the Jilino® is superior to any other watch 
at any price. Both the makers ond we stand back 
| of this remarkable time-piece with an ironclad, legal, 
broad guarantee—a guarantee that means something 
—that protects you in every respect—that assures you 
of the best watch on earth. 


Largest Watch Distributors In The World 


We are one of the largest direct, easy-payment, de- 
pendable watch houses in the world. For over 35 years 
we have sold all kinds of watches, and honestly can say 
that we have never seen a watch—at any price—eq 
in quality to the marvelous /llinois. 

How We Save You Money 

This famous ZJilinois will cost you less than in- 
ferior makes, sowhy not get the best for your money? 
This is indeed a profit sharing plan. Nowhere else can 


ILLINOIS — the Best Watch on 
Earth Sold on CREDIT 


you buya genuinelllinois 
on credit—we are the ex- 
clusive credit distribu- 
tors. If you buy froma 
jeweler, you’llhavetopay 
cash. If you buy from us, 
you'll get it on approval— 
youtake norisk—you have 
our guarantee andthe 
maker’s and youcan 
o dealer any- 
where can un- £9 
der-sell useven 
for all cash on 
« 


jel 
Book 
Our 


Take 


The American Watch Company of St. Louis 
Dept. 200 St. Louis, Mo. 


THE STORY OF THE POSTAGE STAMP—Eng- 
land was the first country to use postage stamps. n 
1840 the insular kingdom issued the first stamps to 


$3 Incubator; Actual hen heata, 
‘© ventilates, controls. No lamp, 
no oil. Catalog Free. 


WAT. HEN INC., Sta. H., Dept. 27, Los Angeles, Cal. 


for 1912 tains 200 pages. 
72 varieties pure bred, 62 colored plates. Many 


otherillustrations, descriptions. Incubators and 
brooders. Low — on allstock eggs. How to 
raise and make hens lay. Get my plans. They all 
say it’s book —only 15 cents. 

B. H. GREIDER, Box 2, Rh 


OVER FREE 


PLYMOUTH ROCK SQUAB CO., 229 Howaed St.. Melrose, Mass. 
Complete Scholarship 


® ART FREE 


~& SPECIAL LIMITED OFFER 


We mean just what we say. We are determined to 
prove to the public generally, the wonderful success 
of our exclusive methods. If you love the beautiful, 
we guarantee to teach you Art. You learn right at) 
home, by mail and in your spare time. Great artists! 
your instructors. Same methods employed as are used 
in the great ateliers of Paris. WRITE at once for 


is limited to a few in each locality who answer at once. So write today. 
E ARTS INSTITUTE, Studio 1192 OMAHA, NEB. 


“Hatching Facts” FREE 


., Your address on a postal brings latest edition of 
Hatching Facts.”” It tells how to start right at least 
expense; how Belle City won World’s Championship 

last season. Write today, but if in a hurry order 

direct from this ad. 

J. V. ROHAN, Pres. Belle City Incubator Co. 


$7.55 BUYS BEST 
140-Egg Incubator 


; Double cases all over; best copper tank ; 
me nursery, self-regulating. Best 140-chick 
from [ff hot-water brooder, $.4.85 Both ordered 
oM together, $11.50. Freight prepaid (E. of 


Rockies). No ma- 
chines at any price are es 
better. Satisfaction guaranteed. Write ae 
for book today or send price now and 
save time. 


ORLD’S best free Poultry Book—just off the 
press! Your copy is ready—244 pages FREE. 
Filled with valuable, practical advice, hints to 
beginners, facts, figures, etc. And tells all about 


¢: Y P H E R INCUBATORS 


and BROODERS 
Eight meaty chapters as follows: I—How To Get Twice as Many Eggs 
From the Same Number of Hens. II1—The 200-Egg Per Year Hen—How 
To Produce Her. I1]l—Large Sized Eggs In Demand As Well As Lots 
of Them. IV—Mating and Feeding of Fow!ls to Get 
Fertile Eggs. V—Selection and Care of Eggs for 
Successful Hatching. V1I—Proper Care of Fow!ls and 
Chicks with Least Amount of Work. VII—How to 
Brood Chicks Properly at Lowest Cost. VIII—Pre- 
mium-Price Table Poultry and How to Produce It. 

Write for a copy today! Oyphers Incubator Co., 

Dept. 161, Buffalo, N.Y., New York City, Chicago, 
Ill., Boston, Mass., Kansas City, Mo., Oakland, Cal. 
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noma Farms (Vt.) sells them for $6 doz. Started with 25 pairs of our 
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“New pesigns— Clu Club 
Gold Edges Air-Cushion or /vory Finish. 


OFFICIAL RULES OF CARD GAMES — HOYLE UP TO- DATE 
ALY — SENT FOR 15 CENTS IN STAMP. 
PLAYING CARDO CO.. CINCINNATI U.S.A. 


e 
he ‘Most Du Durable 25 
Club Indexes -— Air-Cushion orivor 


| 


er Pack” 


cant ‘Card. Mad 
Finish. 


Earn $50 a Week 


500 per cent profit. 

“Mandel” Post ‘Card Camera 
Makes Photos Direct on Post 
Cards rnd Negatives. 


it. rsey Powell, of North Carolina 
writes, ** Just received machine, made $10 06 
first <¢ undreds of of similar letters. 
With this wonderful camera and our help, you 
an do ll or better. No experience 
needed. No dark room nece . Pictures made in daylight and anes 
on the at Ge of 3a minute. Big money at fairs, carniv: 
outdoor amus: 
OUR COMPLETE 00 OUTFIT includes * Mandel ”’ Post Gard amera No. 3, 
tri and everything needed to ki y rig! way, also 135 
— and 100 small A cards. 7 on take in ne: Rs - of your ‘investment on 
first lot o Supp! plies. Wri To- 


Not Imitations 


A marvelously reconstructed gem — 
the greatest triumph of the electric 
furnace. ike a diamond— 
wears like a diamond — will cut glass 
— stands filing, fire and acid tests 
like a diamond — guaranteed to 
contain no glass. emoh Gems 
have no paste, foil or artificial back- 
ing—their brilliancy is guarant 
forever. One-thirtieth the cost of a 
diamond. These remarkable gems are 
set only in 14 Karat Solid Gold Mountin 
Sent on approval — your money cheerfull ly 
refunded if not perfectly satisfactory. 
will be well worth your while to get our 
De-duxe Jewel Book — yours for the 
asking. Cut out and mail the coupon 
below — or write a postal. Address 


Remoh Jewelry Co. 
429 N. Broadway, St. Louis, Mo. 


ry Co 
429N. Broadway, St. Louis, Mo. 
Send your De-Luxe Jewel Book. 


sHoT Guns OM Credit 


tapered choke, bored for either 


black or smokeless powder—12 or 16 
gauge, 28 
pounds. 


or 30 inch lengths, 7% to 8 
Top lever action—hammers cock 
and throw safety automatically. Sent for 
Down and $2.00 @ month—no 
interest—no extras and you have 7 
in which to complete payment on this 
gun that will compare favorably with any $40 or $60 
gun made. Every man wants a gun, but not 
every man can afford to pay the full Snomne cash 
down—therefore, we have just decided to 
sell high grade fire arms on 
CONFIDENTIAL CREDIT 
If you want a guaranteed shot gun of rifle why not 
open a credit account. We have been selling high Bee 
guns for thirty-five years. Write us for Complete 
Information and Catalog. 


A. J. Rummel Arms Co., 127 St. Clair St.,Toledo, Ohio 


put on letters. Three years later Switzerland and what 
was then the Empire of Brazil followed suit. In Ger- 
many stamps were adopted about 1844. Comparatively 
few kinds of stamps have been issued in Germany. Spain 
has issued 424 and Portugal as many as 846 different 
stamps. France and her colonies have so far used 
1,222 different postage stamps. England, on account 
of its many colonies, takes the lead in the matter of 
variety, having brought out nearly two thousand dif- 
ferent stamps. A French stamp-collector estimates that 


BE PROSPEROUS 


Grow Mushrooms at home all winter 
in cellars, stables, sheds, boxes, etc. Large 
demand. $20.00 a week easily made. Only 
small space necessary. Weare large growers, 
make best spawn, and insure your success. 
Write for big booklet and learn how. 


NAT'L SPAWN CO., Dept. 12, HYDE PARK, MASS. 
Elegant t Thin Model 20 Year Watch $3.75 


case beautifully eqryves. gold finished throughout, stem wind and 
oo ~% fitted with 7 jewel American lever movement, guaranteed 20 ye 
with long, ie finished chain for Ladies, vest chain or fob for Gents. HP YoU 


it 
finished ‘atch pay, che express agent our special peice $37 
uD Ladies s or Boys’ 
DIAMOND JEWELRY CO. 


Men 
219 8. Dearborn 8t., CHICAGO, ILL. 
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cos Quality: 
| [ 50 Sper Pack 
50 
a? Clearing 510,00 every afternoon that am 
PRICE $17.50 “SSA. DOWN 
This high grade shot gun i 
fitted with Rummel’s No.14 4). 
Armory Steel barrels, full > 
makes two sizes photo post cards (3x4 1-2 and 2x3) without using negatives. = + 
CHICAGO FERROTYPE CO., Dept. B102, Chicago, Ill. 
| Fremoh Gem 
| 
Coupon Today 


ast 


<a 


Popular Mechanic’s Mixture 


of the world’s best pansies. It costs only 5 cents per 
packet, unequalled by any other, even if you pay 50 cts. 
per packet. Plants flower freely until autumn. Blooms 
2 to 3 inches across, full range of color. J will send 
a packet of this pansy, together with my new 176 page 
seed catalogue, 600 illustrations, for 5 cts. in stamps, 
if you mention Popular Mechanics. 


WM. HENRY MAULE 
1707-09-11 Filbert St. 


Philadelphia, Pa. 


from 1840 to 1907 ‘all told about 20,000 different stamps 
have been issued in all parts of the world, so that a 
complete collection of postage stamps would have to 


contain that number.—Papier-Zeitung. 


A Card is much like a man, afterall! The 
more character, the more power he has. ‘The more 
character in your card, the more power it has. 


The Peerless Patent Book Form Card 


has more character than any card you have ever heard of 
before! It can be beautifully engraved, or it can be neat- 
ly printed, as the user desires. It is necessarily always 
j hag because of the binding in book form with tissue 
aper between each card, and the book form also keeps it 
rom becoming wrinkled or crumpled. Besides it is al- 
ways “right there” when you need it. 

Can you think of more character for a card? 

Write and get a sample tab of the cards, detach them 
noting as you do so, the clean smooth edge at place of 
detachment, and the protection from dust 
and dirt. They have character to con- 
vince you, if you will but see them. 


OUR SMART CARD 
IN CASE 


c 


The John B. Wiggins Company 
Established 1857 

Die Embossers Plate Printers 

». 62-64 East Adams St., Chicago 


Engravers 


ACardof Character 


Hansen’s Gloves will 
help you hold your place 


in the world’s work. 
They add to your efficiency 
and safety because they give 
absolute comfort with flexibil- 
ity of fist and finger. No bind- 
ing seams; no rivets to scratch. 


HANSEN’S 
GLOVES 


¥ are warranted never to shrink 
nor shrivel, harden, crack or 
peel. ‘They cost no more—and 
will outlast the ordinary kind. 
They are “‘built like a hand’”’ 
and built exactly to suit all 
lines of labor. Railroad men 
willappreciate the heavy ‘‘Pec- 
cary’’ glove made of the hide 
of the Mexican pig. Or the 
horsehide Protector Gauntlet 
—heat and steam-proof, affording abso- / 
lute protection, yet pliable and snug. ¢ 
When soiled or greasy, wash them in 


gasoline; they will dry out soft and 4 18683 


shapely. / 

Made in hundreds of styles, in 0. C. 
all sizes and various colors, for HANSEN 
automobilist and motor-cyclist, MFG. CO. 


sailor, hunter, farmer, miner, g 291 Milwaukee Av, 
iron-worker—you cannot / Milwaukee, Wis. 
Pleas 


e send me your 

@ Free Book i!lustrating 
and describing your 
styles of gioves and mite 
yet ready to wear. tens. Lam most interest- 


Fill out attached @ ,©¢ in the styles you make 
Free Book 


name a field of play or work 
for which there is not a Hansen 
Glove practically “‘made fo 

order,” 


coupon, mail to for the following purpose, 
us and receive free book de- f 
scribing and illustrating all 
styles. Or write usa postal @ 
if more convenient. 


0. C. H Mfg. Co. / 


Wis. 
i 


/ 
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When a manufactureris forced to talk AROUND his product instead 
p dagaarer igh it, it’s a dead sure sign that there’s something WRONG “in 
works. 
We don’t rely on SOPHISTRIES and FLATTER 
We don't have to coddle the VANITY of snobs to Y jell the STEW- 
ART SPEEDOMETER. 
We PROVE that it’s the BEST speedometer that's ever been made. 
We TELL WHY and we can GUARANTEE every “why. 
= give the GUARANTEE because the Stewart DOESN'T GIVE 
OUT. Made in the world’s MODEL speedometer factory. Every vart 
CRAFTED like a watch. 
Turned out by AUTOMATIC machinery. 
If it weren’t the best of any, it 
wouldn’t be used by so many. 
On FOUR cars out of FIVE, 
“ALWAYS ON THE JOB.” 
Stewart Speedometers are at- 
tractive—beautifully 
dials—large figures— easily read— 
! ;100,000-mile 
season 100-mile trip 
register, can be set back to any 
tenth of a mil a mile. 
drop forged swivel joints . $15 to 
(an exclusive feature), quiet road Clock 
wheel gears. $45 to $70 


Stewart & Clark Manufacturing Company 
1906 Diversey Boulevard, Chicago, U.S.A. 
Detroit San Francisco New York Los Angeles 
Chicago Cleveland Philadelphia London 

Minneapolis Indianapolis Kansas City Paris 


or 
and Reliability 
HESE three motorcycle 


essentials reach their max- 
imum development in “The 
Merkel.” 

Being the only 
A? Spring Frame and 


Flying Merkel” 
rider is assured of 


“automobile comfort 

1} on two wheels,” 
|| while the most pow- 
erful ball-bearing 
motor of its size made 
gives that confidence so 
enjoyment. All models have 
free engine clutch without extra 


word 


THE MIAMI CYCLE & MFG. CO. 
350-370 Hanover St, MIDDLETOWN, OHIO 


Construction simple and 

oughly mechanical in every de- 
tail. Insulated with finest 
grade of porcelain of spe- 
cial pattern, securely 
packed, which pre- 


A Live Wire a ALL PLUG 
WILL NOT 

Proposition VALUE— 

to Dealers! NO FRILLS! 


If you wish to sat- 
isfy your custom- 
ers,then you would 
do well to connect 
with our proposi- 
tion.“ Ballite”spark 
plugs sell quickly. 
Not only that, 
but they bring 

repeat orders. 


Although we sell 
these plugs at the 
low price of 75c, 
we have sacrificed 
nothing inthemak- 
ing. Only the best 
mechanics make 
these plugs, using 
reliable and dur- 

able material. 


a Set 
On Your Car! 
Sent Prepaid Anywhere 


We will guarantee you 
satisfaction and twice the 
wear of any other plug made— 
used under normal conditions. 


G. A. WALKER MACHINE CO. 
51 Chardon St. Estab. 1860 BOSTON, MASS. 


WESTERN TRADE SUPPLIED BY 
MARSHALL OLL ©O., MARSHALLTOWN, IOWA 


SIAMESE ELEPHANTS—Roughly estimated, _ the 
number of domesticated elephants in Siam is about 
3,000. The supply has been decreasing yearly and 
rices have advanced until now a full-grown male tim- 
om elephant is worth about $2,300 and a female $1,600. 

Travel in northern Siam, especially during the rainy 
season, would be impossible without the Seon, and 


he is used to great advantage in the teak-wood in- 
dustry. An elephant is full grown at 25 years, but not 
in full vigor until 35. The fength of life is 80 to 150 
years, and the average weight is about 3 tons. In Siam 
the elephant carries only 250 to 550 Ib., according to 
the size of the animal. 


Convert Your Bicycle inte | a 


Stamp for catalog. FFEY MFG. 
Girard Ave. and 30th St., PHILADELPHIA, Pa. 


MAKE A MOTORCYCLE OF YOUR BIKE 


at small out. by using our attachable 
outfit. It fits any bicycle. Motorcy- 
cles, all makes, new and second hand 

up. Send for catalogue 
and bargain list. _Keller’s new 
104-page booklet, “ Construction, 
Management and Care of Motor- 
cycles” is now ready. Price, postpaid, 25c. 


SHAW MFG. CO., Dept. B, Galesburg, Kansas 
RIDER AGENTS WANTED 


in each town to ride and exhibit sample 1912 model, Write 


Sor Special Ofer. Finest 
Guaranteed 1912 Models $10 to $27 
an 
OE BEST MAKES... to $1 
ae Second-Hand Wheels 
4 es and models, good as new 
Great Factory Sale. $2 to $8 
We Ship jon ot roval without a cent 
t 
| 10 Days’ Free Trial 
E. Bays wheels, lam; lamps, and 
sundries, Aal/ NOT 
BUY till you get our catalo offer- vite now. 
MEAD CYCLE CO. Dept. 108 CHICAGO 
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Get An American Motorcycle At 
WholesaleAgent’s Price 


opportunity 
make a big saving and 
atthe same time secure 
for yourself absolutely the 
best Motorcycle or Bicycle 
ever put together. Hand 
made—of highest grade materials 
and with its own exclusive features 
for your comfort and enjoyment. 
You cansecure one—either Motor- 
cycle or Bicycle—at present rock- 
bottom who! le factory price. 


OW-A-DAYS the only motorcycles or bicycles you can buy, except those made by me, are slapped 
together with automatic machinery—made for quick, cheap production, but for short, expensive use. 
Because I have my own expert mechanics make every one of my Motorcycles and Bicycles entirely 

by hand, I can and do guarantee them to you longer than any other manufacturers would dare to guarantee theirs. When I guarantee each and 
every one of my Motorcycles three times longer than others—and my Bicycle for life—you can know that Iam not taking any risks of turning 
out a single machine that will “fall down” on you and so come back on me. I couldn’t afford to—for my prices are so low that I have simply 
got to give absolute satisfaction to every purchaser in order to make a bare profit. In addition to making my Motorcycles and Bicycles by hand, 
just as they were ten and fifteen years ago, in the days of highest prices, and good bicycles, I sell you my Motorcycles at but little more than you 
have formerly paid for bicycles—and my Bicycle prices are correspondingly low. You are guaranteed, at these most remarkably low prices, 
the biggest values obtainable by human skill and manufacturing science in 


AMERICAN Motorcycles and Bicycles 


Don't confuse these machines with the “‘cheap”’ offerings of mail order houses. When a man buys that kind of a machine he gets what be 
pays for—a cheap price, a cheap machine. The low price on American Motorcycles and Bicycles is not because of low manufacturing costs, as is 
true of all other machines sold at prices anywhere near as low as mine—but because I sell and ship direct to you from my factory floors, No person 
—no concern—makes a cent of selling or storage or distributing profit on one of my machines. I sell you at wholesale manufacturing prices—and 
if you knew how big retail and mail-order profits are, you would quickly know just why and how my methods effect these big savings for you. 


This Big Value for $139.65 Illustrates the Savings Get My Free 1912 Catalog !!!0*'rsting sll my Roadster and 


I Offer You Take my 4 to 5 Horse Power Motorcycle, Model 12, spring 
um frameocf genuine, seamless, cold drawn steel, flat belt and 
idler; silent, safe, powerful ball-bearing motor; cylinders cast complete in 
one piece of special gray iron and severly tested; free engine; perfectly 
balanced fly-wheel, enabling slow-down to walking gait; pins, bearings, 
gears and all parts made of ground, tempered steel; every feature of same 
high quality, luding pl quip ly $139.65. Send for full 
illustrations and description of this ext dinary $139.65 M y 
Model No. 12. 


Tourist Motorcycle Models, with 
detailed descriptions, illustrations of all parts,and my wholesale prices to you. 
The prices quoted will apply on only one machinetoeach purchaser, strictly my 
agent's price, of which / offer you the benefit if you will write me at once, 
Our company isthe largest maker and distributorof motorcycles and bicycles 
in the world. The American Motorcycle has won its tremendous popularity by 
such features as its Flat Belt and Idler, Free Engine,and unexcelled control, its 
complete serviceability in every particular. You will be proud of your American 
Motorcycle, finished in gray enamel, panelled in red, You will be happy, promote 
your health and save money in riding it. Write for our 1912 Motorcyclecatalog. 


My a are the Only Ones Made by the Same Methods Today as 15 Years Ago 


Hand made bicycles are the only flawless bicycles that can be produced. While competition 
has forced all other manufacturers to adopt machine-construction for both frames and parts, 
Talone stick to the old method that made bicycles worth your money—good for a lifetime of 
wear. I guarantee every one of my American Bicycles to last for life. You can't wear one 
out, you can pass it along to your children. Every Bicycle I have ever made and sold is in 
condition for service today—and I have been making Bicycles over twenty years. More im- 
provements in bicycle manufacture have been originated by me and in my factory than 


anywhere else. J perfected the Coaster Brake — and this most perfectly bal- 
anced, easiest ranning, most powerful and yet lightest-in-weight Coaster Brake 
is to be had only on American Bicycles. No unsightly hub—noextra friction— 
no waste of power. It is just one of the exclusively superior features I offer 
you at factory prices. Though I have models selling very low, you cannot call 
them ‘‘cheap'"—for I put my guarantee for life back of every Bicycle I make 
You need only learn od American Bicycles are made, to marvel at their low 
prices. Write today for my free 1912 American Bicycle Catalog, illustrated and 
with complete descriptions—and I will send you my special listof Agent's Prices 
at which I will sell you any one of my Bicycles you select. Write today for 


this catalog and get my list of anrivaled prices on a’) American Bicycles, o 
writing, state whether you are inter in Motereyele or Bicycle. 
Secure Your or at Reduction as Our Adv. 
In each locality we want one Advertising Agent for American Motorcycles—one , 
for American Bicycles—to advertise our machines, riding them for regular business . President 


and pleasure use. Write us quick for full particulars of our Special Offer to Ad- 
vertising Agents. Give best business references—or send deposit of $20 as guarantee 
of good faith. Money returned if our offer is not accepted. Better send deposit 


to hold offer. Write today. 


American Motor Cycle Company 
102 American Bldg., Chicago, Ill. 
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Prest-0-Lite 


The only efficient light- 
ing system for automo- 
biles and motorcycles. 
Our booklet describing 
Prest-O-Lite Tanks for 
automobiles and motor- 
cycles, Prest-O-Tire 
Tanks, Prest-O-Tire 
Tubes and Prest-O- 
Carbon Remover will 
be mailed on request. 


The Prest-O-Lite Co. 
265 East South Street 
INDIANAPOLIS, IND. 


5 ens not satisfied with the bicycle after using it 


r days. it back and don’t fay a cent. 
FACTORY PRICES =: 
and 
ad of prices av ew special offers. 
wil get ond uch waluable in- 
wheels, tamps, 


RES, Coaster-Brake rea 
EAD CY. and sundries of all kinds af 
MEAD CYCLE co. Dept. B 


$40 Motorcycle 


We have the largest line of 


new and otorcyles in 
the country at the lowest 
prices. We have a thor- 


oughly equipped repair de- 
partment and are in position to furnish repairs for = 
machine. Send us your machine to be overhauled. 

pay cash for second hand motorcycles. Send for 


Catalog. 
HARRY R. GEER CO., 888 NicLaran Ave., ST. LOUIS, MO. 


$3000.0° 


IN ONE YEAR 


One man invested his 
SAVINGS in an Auto 
Tire Repair Plant and 
made $3000.00 the first 
year and was worth 
$10,000.00 at the end 
of the second year. 

You can make money repairing tires 
and tubes as evening employment. 
As an independent occupation, you can 
turn out thousands of dollars gross 
business per year. We furnish complete 
instructions. Investment small. Write 
for information. 

MOTOR APPLIANCE CO, 
1806 Bellet lis, Ind. 


1912 Peerless Motorcycle 


With Free Engine nae qua 
Bosch Magneto 

in 
motorcycle 
P over. Silence. Endurance 


caring 

80 for low cost of 
B MILES FOR ONE CENT 
Agents Liberal Discounts 


PEERLESS MOTORCYCLE CO., 179 Hunington Ave., BOSTON, MASS. 
ABOUT SALT—Salt production is about the oldest 


industry in the world. In Italy, the cradle of the salt 
industry, it has been manufactured commercially for 
2,500 years. Salt is so necessary to the existence that 
in some parts of the world tribes will sell the members 
of their families in exchange for salt. Salt has been the 
cause of wars, and so important has it always been con- 
sidered that in some places the passing of salt is estab- 
lished as a token of friendship, and women throw salt 
on a visitor as a friendly greetin In some countries 
salt is so scarce that it is obtaine “through the ashes of 
grasses and species of palm and other plants. While 
salt is produced in almost every country of the world, 
it is stated that nowhere can salt of such purity be ob: 
tained at anything like the cost for mining as in Louisi- 
ana.—Detroit Free Press. 


Solar Motorcycle Lamps 


are the neatest looking, strongest and most 
efficient lamps made. The product of light 
specialists, makers of 90% of the automo- 
bile lamps used on the high grade cars of 
America. Catalog shows many styles 
— gas, oil and electric. Write for it today. 


BADGER BRASS MFG. CO. 


ys’ Free Road Test—2 Y 


You 


Selection of Buggies in America 
— SAVES YOU BIG MONEY 


HELPS’ shows you more styles this year in his 
And every buggy price 
saves you big money — $25 and up. Send a postal — 
get the Book—let Phelps talk through it to you direct— 
the way he has sold 150, 000 farmers. Let him show you in photographs how a good bu; 

should be made — and what made of. Phelps knows. They’re all ighest 
styles every kind—auto seat Buggies, Surreys, Runabouts, etc.,—all cold irect to user on 
30 ears Guatantee. Don't you want the book? A Postal gets it. 


H. C. Phelps, Prest. The Ohio Carriage Mfg. Company, Station 57, Columbus, O. the 


~Phelps pays 
C.Phelps the postage big book than ever before. 
Pres. to you, 


the Biggest 


rade — over 


SPLIT HICKORY 
VEHICLES 


On 30 Days FREE Road Test 


Vehicles Direct 
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Our Masterpiece 


We have brought out successively five different models of The Oliver Typewriter. 
Each in turn marked an epoch-making advance in typewriters. But The Oliver 


No. 5—our new PRINTYPE model—we regard as our masterpiece. And we feel 
assured that this model will stand as the masterpiece of the typewriter world. 


From a purely mechanical standpoint The Oliver 
Typewriter is daringly different from all other writ- 
ing machines. The principles embodied in its design 
are absolutely unique and fundamentally sound- 


The Basic Advantage 


Two banks of key levers, on opposite sides, pivoted or 
double bearings, strike with unerring precision to the central 
printing point. 

The Oliver prints with a downward stroke—absolutely no 
lost motion. The control, from the keyboard, is perfect. The 
light, telegraphic touch of The Oliver Typewriter gives wings 
to the operator’s fingers. The perfect printing, the accurate align- 
ment and our wonderful new type face, PRINTYPE, produce the 
most beautiful and artistic work that ever came from a typewriter. 


Oliver Simplicity 


The Oliver Typewriter has several hundred 
less parts than any other standard typewriter. 
Yet, despite this fact, it produces a greater variety 
of work—is more adaptable—more versatile—than 
complicated machines. 


Printype 


OLIVER 
Typewritér 
The Standard Visible Writer 


One need not be an expert to understand that 
the elimination of needless parts gives propor- 
tionate gains in efficiency. 


Time-Saving Conveniences 


Every device we have added to The Oliver 
Typewriter contributes to speed and convenience. 
We have aided the eye by equipping the Oliver 
with a Disappearing Indicator—a device that 
shows the exact printing point and “ducks” when 
type strikes the paper. Our vertical and hori- 
zontal Line Ruling Device is a valuable aid in 
billing, tabulating forms, etc. The Back Spacer, 
the Tabulator, the Adjustable Paper Feed, the 
Double Release, etc., are important time-saving 
features. 


A Permanent Investment 


To the typewriter buyer—individual, firm or 
corporation—the remarkable durability of this 
machine is an important consideration. 


The Oliver Typewriter is built to last. Simply 
keep it oiled and cleaned—there is no upkeep cost. 
Strenuous use cannot hurt it. In fact, it becomes 
more efficient under continuous use. 


The working parts move freely in the frame- 
work of solid steel, which protects them from dust 
and dirt, and gives that sturdy stability for which 
The Oliver Typewriter is famous. 


Prints Real Print! 


PRINTYPE, the beautiful new type face origi- 
nated for The Oliver Typewriter, is daily gaining 
added fame. The shaded letters of PRINTYPE give 
distinction and character to typewritten corres- 
pondence. Printype makes a typewritten letter as 
readable as the best printed magazine or book. Its 
attention value adds to the effectiveness of selling 
letters. It aids and rests the eyes. 

It cost us thousands of dollars to produce this 
type, yet we make no extra charge for The PRIN- 
TYPE Oliver Typewriter. 


Printype Typewriter Catalog 


Your request will bring our latest catalog and 
specimen letter written in PRINTYPE. Investiga- 
tion and comparison will convince you of the over- 
whelming advantages of The PRINTYPE Oliver 
Typewriter. 

We will also be pleased to supply information 
on our 17-Cents-a-Day Purchase Plan, which has 
enabled so many thousands to buy Oliver Type- 
writers out of their daily savings. 

There are a number of openings at various 
points for additional local agents. If you are am- 
bitious and looking for a chance to ‘‘make good, ” 
here it is. 


The OLIVER Typewriter @mpany 


832 Oliver Typewriter Building, Chicago (151) 


~ 
« 
’ 


126 


Rent 
9 Months 
Then It’s Yours! 


The Famous Oliver, Model No. 3 


—the standard visible writer—just 
as fully equipped, just as perfect as 
though you paid cash—you get every 
perfection, every device, which ever went 
out with this model—you get all the extras, 
metal case, base-board, tools, instruction 
book, etc.—guaranteed flawless. 

This is the machine with the type bars that strike 
€ownward—the real, practical visible writer. It is so 
simple, children learn to operate it in ten minutes— 


so fast, experts choose it—so strong, shrewd busi- 
ness men insist upon it. 


is Isthe Offer That Has the 
wed? A stupendous and far-reaching inducement 
to encourage the use of typewriters. 


No Cash Until You See It—until you try it in your 
home or office, then you make your decision—no 
salesmen to influence or hurry you—if you keep it, 
you pay only one month’s rent down; it will earn its 
own way thereafter. 


Stop Paying in Nine Months—no interest—no chattel 
mortgages —no collectors —no publicity—no delay. 
Positively the best typewriter value ever given—the 
best selling plan ever devised. 


If You Own a Typewriter Now—trade it in to us as 
first payment—we will be liberal with you. If you 
are renting an old typewriter, you will want to send 
it back when you see this one. 

Send your name and address on coupon and we 
will tell you more about this unusual offer—more 
about this splendid won't cost you 
anything and you will be under no obligation—we 
won’t send a salesman. Tear out the coupon now. 


Typewriters Distributing Syndicate 
159 HW N. State St., Chicago 


TYPEWRITERS DISTRIBUTING SYNDICATE (78) 
159 HW N. State Street, Chicago 


You may send, without placing me under any obli- 
gation, further information of your typewriter offer. 


CoO UPON 


ASTRONOMICAL TELESCOPE 


Length 4 Case, SunShade, 
inches. 2 inch for Night — $ 1 8 


One of these superb 
instruments will give 
material enjoyment. 
It will enable you to 
pick out the smallest 
Boats on the Hori- 
zon, tell the time 
by a clock many 
miles distant, and 
view the country 
for fifty miles around. This telescope is made for Astronomical 
Work. With its aid the Mountains in the Moon, Jupiter's 
Moons and Saturn’s Rings are clearly discernible. 
Prof. Hicks, of Word and Works Almanac, says it is far superior 
to others he has examined at twice the price. 


A. S. ALOE CO., 515 Olive St, ST. LOUIS, Mo. 
LET US GIVE YOU THIS 
TRANSPARENT CELLULOID TRIANGLE 


It is 4 inch size, 30°-+-60° angles. Lowest retail price, 
25 cents. Absolutely essential to everyone who draws. We 
make this offer to introduce our new catalogue showing 

SPAULDING’S 

NEW CARRYING CASES 
AND COMPLETE OUTFITS 
» for designers, architects, engineers and students—com- 
J, pact, durable and convenient. Spaulding’s Carryin 
Cases light and ptrong. They provide we 
/p,, arranged compartments, including space for drawin 
board and square. Handled like a suit case; 
V7 unique, practical, inexpensive. Outfits include all 
yy) necessary equipment. If you draw, send us 


five 2-cent stamps to-day to pay postage and get 
the free triangle and the catalogue. . 


BOSTON 


Johannesburg in Africa has set a new mark. Six 
years ago its population was 165,000. Now it is 240,000. 
Of this number one-half are white, 105,000 are black, 
and 13,000 are Asiatic. 


TY PEWRITERS 
MAKES 
All the Standard Machines SOLD or RENTED ANY- 
WHERE at \ to 4 M’F’R’S PRICES, allowing RENTAL 
TO APPLY ON PRICE. Shipped with privilege of 
examination. Write for lilustrated Catalog L. 
TYPEWRITER EMPORIUM. 92-94 Lake St., CHICAGO 
LEARN DRAWING WITH AN 
ISOGRAPH 
You can begin pains pictures at once, with ever increasing skill. 
Indispensable to inventors and d 
signers. Universally endorsed b 
draftsmen. Instrument wit 
amply illustrated instruc- 
tions post paid Nc. Stamps 
accepted. Send today. 


THE 1S0GRAPH Co. 


“INDEPENDENT” EES 


The Independent ha’ the simplest device and largest Ink 
capacity on the market. Filied and cleaned by a simple push 
of the knob. Locking device makes Pen absolutely safe. 
No. 62, No. 2 Gold Pen $2.00. No. 64, No. 4 Gold Pen $2.50. 
AGENTS WANTED. FREE CATALOG 


J.C. ULLRICH & CO., 27 Thames Street, NEW YORK 


TRY IT YOUR SELF FOR 10 DAYS WITHOUT DEPOSIT 


a If not satisfactory, return it and no ques- 
tions asked. DAUS IMPROVED TIP TOP DUPLI- 
2 CATOR with “Dausco” Oiled Linen Back 
. negative roll is the result of 25 years’ ex 
perience and is used and endorsed by 
thousands of business houses and individuals. 
100 copies from pen-written and 50copies from 
typewritten original—Clear, Clean, Perfeet. 
Com lete jicator, Cap size 


Ori 
FELIX A. L. DAUS DUPLICATOR CO., Daus Building, 111 John St., New York 
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Do You Want This Job? 


It Pays $48 a Week 


There are thousands of just such jobs awaiting the trained man. In every section, 
in every state, and in every city there are products to be advertised; business enterprises 
to be managed; newspapers and magazines to be published; sales forces to be organized; 
office methods to be systematized; factories to be superintended; machinery to be repaired; 
railroads to be built and maintained; residences and business blocks to be erected; canals, 
cuts, and tunnels to be dug; or dams and power plants to be constructed. 

Who should be in charge of this work? YOU. 

Who should receive the high salaries paid for such work? YOU. 

Who should qualify to successfully handle this work? YOU. 

The progress of this age is not going to stop, and some one must do this work. Will 
it be you or the other fellow? One thing is cer- 
tain: it will be the man best qualified for the job. 

Thousands of I. C. S. students are today 
heads of the largest manufacturing, inventive, 
constructive, and business enterprises. And for 
20 years it has been the business of the I. C. S. to 


International Correspondence Schools 
Box 872, Scranton, Pa. 


Please explain, without further obligation on my part, bow I 
can quality for a larger salary and advancement to the posi- 
tion, trade, or profession betore which I have marked X. 


prepare men for such positions. But today 
there are more businesses than ever, more oppor- 
tunities than ever, and there must be more 
trained men than ever to fill the many positions. 

Let us help you to qualify for a bigger job. 
What we have done for tens of thousands of 
others we can do for you. 

You need only mark and mail the attached 
coupon and you will receive, without obligation 
or cost, full information about any position in 


eee ® 


Electrical Engineering 
Electric Lighting 
Electric Railways 
Electrician 

Electric Car Running 
Dynamo Foreman 
Wireman 

Mining Engineer 
Telephone Expert 
Civil Engineer 
Automobile Running 
Agriculture 


Mechanical Engineer 
Mechanical Drattsman 
R. R. Constructing 
Concrete Construction 
Architect 

Contracting & Building 
Architectural Draftsman 
Plumbing & Heating 
Chemist 

Bookkeeper 
Advertising Man 

Civil Service Exams. 


Name 


which you may be interested. ¢ St. and No. = 
Mark and Mail the Coupon TODAY ; ““ State 


* Present Occupation ___ 


ES ES 


Please Mention Popular Mechanics 


HF 
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TRADEMARKS AND 
P A EN S COPYRIGHTS SECURED 
OR FEE RETURNED 


SPECIAL OFFER — FREE SEARCH OF PATENT OFFICE RECORDS 


Send us a model, photograph or sketch and description of your invention, and we will make a 
Free Search of the Patent Office Records to ascertain if it is patentable. If we report the invention 
patentable, we will guarantee to obtain a patent or return our fee, and furnish a certificate of patenta- 
bility backed by a bonded contract to that effect. 
= Certificate of Patentability will protect the inventor 


and serve as proof of the invention until the case can 
be filed in the U. S. Patent Office. 


OBTAINING ASSISTANCE FOR INVENTORS 
Our certificate is of great assistance to inven- 
tors who require financial aid to obtain patents. 
It is useless to attempt to interest capital unless 
evidence is furnished that the invention is pat- 
entable. Our certificate gives this necessary 
assurance. 
OUR FOUR BOOKS MAILED FREE 
to any address. Send for these books—the finest 
publications ever issued for free distribution. 
HOW TO OBTAIN A PATENT 
Our illustrated eighty-page Guide Book is an 
invaluable book of reference for inventors, and 
contains 100 mechanical movements illustrated 
and described. 
FORTUNES IN PATENTS 
Tells how to invent for profit, and gives his- 
tory of successful inventions. 
WHAT TO INVENT 
Contains a valuable LIST OF INVENTIONS 
WANTED and suggestions concerning profitable 
fields of invention; also information regarding 
prizes offered for inventions, among which is 
PRIZE OF ONE MILLION DOLLARS 
offered for one invention, and $10,000 for others. 
PATENTS THAT PAY 
Contains fac-similes of unsolicited letters from 
our clients who have built up profitable enter- 
ened and wihdlasts«.- prises founded upon patents procured by us; also 
appliances for our patent business. indorsements from prominent inventors, manu- 
facturers, Senators, Congressmen, Governors, etc. 
WE ADVERTISE OUR CLIENTS’ INVENTIONS FREE 
in a list of Sunday newspapers with two million circulation, in manufacturers’ journals and in the 
World’s Progress. Sample Copy Free. We also send a LIST OF PATENT BUYERS. We not only 
save you time and money in securing patents, but obtain patents which PROTECT the invention 
and PAY. After the patent is —, = assist you TO SELL YOUR PATENT. 


EIGN PATENTS 
WE HAVE DIRECT AGENCIES IN! ALL THE PRINCIPAL FOREIGN COUNTRIES and can 
secure FOREIGN PATENTS in the shortest possible TIME and at the LOWEST COST. We 
GUARANTEE TO SECURE THE FOREIGN PATENTS OR RETURN OUR FEES. Write for our 
Illustrated Guide Book on Foreign Patents, sent free to any address. 


Z| 
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VICTOR BUILDING 


REFERENCES: 
Second National Bank, Washington, D. C. C. K. Lassiter, Mechanical Engineer, Schenectady, 
R. G. Dun & Co., Washington, 
—— ‘Savings and Trust Co., Washington, D. Cc. Pitner Gasoline Lighting © ‘0., Chicago, III. 
Smethport Glass Co., Smethport, Pa. Sprout, Wardon & frs. of the Monarch Feed Gov- 
Schrade Cutlery Co., Walden, N. Y. ernor, TB Boon 
Clum & Atkinson, Brass Founders, Rochester, N. Y. The ier Co., Mfrs. of Plumbing, Heating and 
Rochester Rotary Pump Co., Rochester, N. Y. Machinery Supplies, Columbia, Ss. Cc. 
Lawrence Mills, Mfrs. Bed Spreads, 51 Brooke Ave., B. B. Earnshaw & Bro., Mfrs. “Cream Blend” Flour, 
Englewood, N. J. bed on, D.C. 
he Melvin Cougs s oad Signal Inst. Co., Scranton, Pa. as. Consulting Poeiness, Pittsburgh, Pa. 
Damon Mf iissing Link” Flour Mill Dis- 28. H. Swan & Co., Mfrs. of Peel-Blade Tips, 279 
integrators, Bo Gre Green, K Warren St., Roxbury, Pa. 
odern Canner Co., Mirs. ‘Canning Machinery and The H. W. Moore Piano Truck Co., Anderson, Ind. 
Cones Supplies, Bridgeport, Ala. The Culver —v Co., Mfrs. of Carbureters and 
M. Winter Camber Co., Sheboygan, Wis. Mixers, Culver, Ind. 


VICTOR J. EVANS & CO., 327726 Sen W. 


(Formerly EVANS, WILKENS & CO.) 
Opposite United States Patent Office WASHINGTON, D. C, 


— 
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© —There is a Constant Demand 
for Good Inventions 


Thousands of the biggest money-making inventions 
have been the “little” things that have made people 
wonder why they were never thought of before. 


“WHAT INVENT” 


and 


“HOW OBTAIN PATENT” 
These Books Sent Free 


: ‘ If you have an invention send us a sketch, photograph or model of it. We 
| | will give you a report as to its patentability absolutely free. If you have no 


invention send for our book, “What to Invent.” It contains hundreds of 
valuable suggestions. We are recognized authorities on patent matters and 
have helped hundreds to find a ready and profitable market for their ideas. 
We can prove it. If you wish to sell your patent we will advertise it in manu- 
facturers’ journals at our expense. 


Don’t Wait—Find Out NOW! 


Your idea will never do you any good if some one else patents it ahead 
of you. Act quick! Let the other fellow say “he thought of it a long time 
ago.” You reap the profit. Let the others wish they had. 


Advice Free— All Matters Confidential 


We have secured patents for thousands of inventors and have many 
letters proving the value of our services. Write us. Send rough 
drawing or model of your invention for our opinion. We will guard it 
carefully and report quickly. You are under no obligations to proceed 
further. Our plan is simply a square deal to all. Our books, “What to 
Invent” and “ How to Obtain a Patent” are the best publications written 
for the man who has an idea to patent, or who is of an inventive turn of mind. They 
show just how to proceed with your idea and tell of hundreds of things to invent. We 
aoa send these books free. The sooner you write for them the sooner you will 


now all about patents and the many different lines in which new inventions or 
improvements may be made. 


If you have an invention send us a sketch of it for report and ask for the books at the same time. 


CHANDLEE & CHANDLEE, 984 F Street, Washington, D. C. 


REGISTERED ATTORNEYS (Combined with H. Ellis Chandlee & Co.) 
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> of Protect Your Ideal< 


PATENTS 


“*“My Trade-Mark” 


Lincoln National Bank, 
Washington, D. ©. 
NOTE: When writing these -- 
| send two-cent stamp for 
reply 
Little Giant Hay Press Co.. 
Ima, Mich., and 

alias, Texas. 

American Railway 
Appliance Co., 

Oil City, Pa. 
Farmers’ Mfg. 

Norfolk, Va. 


Anderson Mfg. Co., 
Tulsa, Okla. 


Mr. Inventor: 


Special Offer: 


I invite you to come to see me, and bring, (or send by registered mail), 
sketches or photograph or model and description of your idea or invention for FREE examin- 
ation of U. S. PATENT OFFICE Records and report as to patentability of the same;—to find 
out as to whether you are entitled to a patent will not cost anything;—then, if your invention 
is new, upon receiving instructions, I will prepare ALL necessary (application) papers. 


DO THIS AND SAVE TIME AND MONEY! 


WRITE NOW! 


Highest References: 


Griffin Mfg. Co., 
‘New York, N. Y. 
Warsaw Box 
Warsaw, N. Y. 
Sanford Mfg. Co., 
Sanford, N. 
Butler 
n, Ohio 
Thompson 
Sioux Gity, Towa 
Gar! Electric Co., 


‘Akro ron, Ohio 
or. 


Iowa Mfg. Co., 
Oskaloosa, Lowa 


New Era Mfg. Co., 
Fairfield, Iowa. 
Bernhard Furst, 


ienna I, 
Austria-Hungary 
A. J. Corsi, 
Irish Town, 
Gibraltar 


Otto von Kottenbur, 
windstrasse 


Frankfort 
Germany 


H. A. Fonseca, 
Riea Dos Ourives 20, 
Sobrado, Rio de Janiero, 
razil 
Electro Importing Co. 
Kew York, N. ¥ 
Rex Electric 
t. Louis, Mo. 
Sam’! Allen Py fon Mfg. Co. 
Dansville, N. 
Edward H. Smith, 
Lents, Oregon 
Camp Conduit Company, 
Cleveland, Ohio 


INFRINGEMENT, VALIDITY AND INTERFERENCE WORK SOLICITED 
I am admitted to practice before the United States Supreme Court and others 


‘Il want to thank you for the most excellent services you have rendered me in this suit [B. Williams vs. Central Drug Co., U.S. C. C., 
ern District of Illinois—E. Div. J, and assure you that | appreciate it very much, and if at any time I can secure some business for 
you, I will be only too glad to do so.” (Signed) J. THOMPSON, Mgr. Central Drug Co., Sioux City, lowa. 


Other Important Suits Successfully Settled 


Instructive 112-page Guide Book for Inventors mailed to any address upon request 
Foreign Patents a Specialty I Advertise My Clients’ Patents Free 


If you have a U. S. application write me for excellent literature and in a publication having over 2,000,000 circulation. Write Special 
Successful clients in every section of the U. 


378,140.00 
MADE BY MY CLIENTS 
YOU Should Have My FREE GUIDE BOOK 


Containing hundreds of testi- 
monials, showing the kind of 
services rendered my clients. 


terms for promoting your Foreign Patents. Liberal discounts. Offer. 
OMPARE MY LOCATION WITH OT 
MINE IS THE BEST 


€.€.VROGMAN 


**I received ONE HUNDRED DOLLARS (§100.00) down (in re my 
Can Righting Machine inventions) and in thirty days NINE HUNDRED 
DOLLARS (§900.00), and when my patents are issued ONE THOUSAND 
DOLLARS (§1000.00) more. I can conscientiously state to my fellow 
inventor that he will do the right thing by placing oo patent business 
in Mr. Vrooman's hands for the best iron-clad paten 

(Signed) WILLIAM C. BRIDG ES, Wapello, Iowa. 


My Office and the Patent Office 
(1 give you proof of my location) 


Across the street from the U. S. Patent Office High-C Wor Excellent Testimonials 
Expert—Prompt Services 871 F Street, N. W 


E.E. VROOMAN, Patent Lawyer Wash., D.C. 


|| 
PAY 
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Manufacturers are 
constantly writing me for patents pro- 


cured through me. The demand for good ideas 


Protected by Owen Patents 


is greater than ever before. Send for my free books and read the 
letters from the greatest manufacturers in this country. Read their 
requests for Owen Patents and see for yourself what ideas they want. 
You can help supply the unceasing demand for good inventions. 


My clients are provided with free manufac- 
turing facilities, and I aid them in many ways, 
without charge, to sell their patents. Applli- 
cations filed through me advertised free. 


You will get a strong patent or I will get no 
compensation. Your interests are my interests. 


FREE! 


Asimple request will bring you the following three 
finest patent books published absolutely free—you will 
incur no obligation by writing me. 

“SUCCESSFUL PATENTS”—a new 72 page guide 
book; tells how to proceed to be successful; describes 
my advantageous business methods. 


“STEPPING STONES ”— gives list of over 200 in- 
ventions wanted; gives forecasts by Edison and many 
other authorities; tells the plain truth about prizes of 
millions of dollars for inventions. 


“PATENT PROMOTION”—tells you how to pro- 
mote your invention; why some inventors fail; the value 
of your rights, etc. 


Write for books to-day Advice costs 


- VERY HIGHEST REFERENCES 
Columbia National Bank, Louden Machinery Co., S P E eS I A # ! 


Washington, D. C. Fairfield, lowa. Send me a sketch or model of : 

your in- 

vention and I will make a search of the U. S. 

National Metal TileCo. | Whitehead Hosiery Mills, Patent Office Records FREE OF CHARGE 

Washington, D. C. Burlington, N. C. and report to you concerning patentability, 
National Supply Co. | Dickiooes Mfg. Co. practicability, etc. 
Berlin, N. H. Des Moines, Iowa. 


— 


And an immense number of others whose letters Your work will receive my PERSONAL attention 
are printed in my booklets. —but my fees are no higher than others. 


RICHARD OWEN 


Inventors submitting their inventions to me are prot 


until their applications are filed. 


| 
| 
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PATENT 


Advice free. Terms reasonable. 


Highest references. 
Send sketch or model for FREE examination and opinion. 


Recommended Patent Lawyer in the Bankers’ Register and special list of selected lawyers. 
Also in Martindale’s Law Directory, Sharp and Alleman’s Directory of Lawyers, The 
Gast-Paul Directory of Lawyers, and Kime’s International Law Directory. 


ALL BUSINESS GIVEN PROMPT AND PROPER ATTENTION 
A large list of strong recommendations furnished free 


WATSON E. COLEMAN, Patent Lawyer, 622 F St.,N.W.,Washington, D.C. 


THAT PROTECT and PAY 


Send for FREE 96-page book. 
Best results. 


Patent Your Ideas—It Pays 
““WE GUIDE YOU TO SUCCESS” 
25 years’ experience as Attorney and 
U.S, Patent Examiner. Send sketch 
of invention for Free report and Illus- 
trated Guide Book, io Patent—No 
Charge. We succeed where others fail. 

BUNYEA PATENTS CoO. 
Room 27 WASHINGTON, D.C. 


LANGDON MOORE 
Counselor-at-Law and Patent Attorney 
Patents, Trade-Marks 
Designs and Copyrights 


9th and F Streets, WASHINGTON, D. C. 
Formerly Examiner U. S. Patent Office 
SEND FOR BOOKLET 


employ my method in securing patents. So will you 
eventually. Why wait? Just send for my book. 
Every client secured becomes a client for life. 

WM. T. JONES, 803 G St., Washington, D. C. 


c.L. PARKER 

Ex-Examiner U. S. Patent Office 

EN PATENT LAWYER 
210 MCGILL BLDG. 


WASHINGTON, D.c. 


Patents, Trade Marks, Copyrights, Patent Litigation 


Handbook for Inventors, “‘ Protecting, Exploiting 
and Selling Inventions” sent free upon request. 


PATENTS te Get Every 


Dollar Your Invention 
is Worth. Send 8 cents stamps for new 128 
page book of Vital Interest to Inventors. 
R.S. & A. B. LACEY, Dept. 45, Washington,D. C. 


THE CHINESE NAVY—The Chinese save program 
which has been laid out to cover a period of seven years 
will consist of overhauling the warships already in ex- 
istence during 1910-11, organizing two small squadrons, 
establishing two naval training colleges, and schools of 
gunnery and naval construction. In the second year the 
active squadron will be reconstructed so as.to consist 
of one cruiser, a dispatch vessel, and several tor '‘~ 
boats and destroyers. The remaining five years will be 
devoted to the raising of numerous, well-trained person- 
nel, and the expansion of the material of a fleet. It is 
proposed during this period to build eight first-class 


pe to the Inventor 


LEARN HOW A PATENT MAY BE MADE VALUABLE 


If there is any basis for an application in your idea, I can find 
it. But I will explain it to you before filing your a. 


I have patented inventions seported unpatentable pone waa 


What to Invent 
What NOT to Invent 


BOOK How to Sell Your Patent 


Send for What You Should Know 


Our free booklets tell how, what to invent, How 
To CHoosE AN ATTORNEY, and save you money. 


Prosperous clients in all states. Best bank 
and other references. WRITE TODAY 


D. SWIFT & CO., 
INVENTORS 


Are Free of Charge. 
i All we want in return is to build your model, 
i special machinery, dies, tools and jigs to 
manufacture sheet metal goods, etc. We 
are expert mechanics, over thirty years ex- 
perience and have one of the best equipped 
shops in the country. Ask for Booklet No. 
17. Consultation free. Experimental work 
Strictly 
. NACKE & SON 

236-242 S. Sth St.. Philadelphia, Pa. 


H.L. WOODWARD. 9th and G Sts., Opposite Patent Office, WASHINGTON, D. C. 
T BUILD BUILDING 0F MODELS IS EXPENSIVE 

now you are vefore spendi y ey on expe 1€ 1 


cost and practicability TTT: free. All work strietly confidential. 
CRBERT J. 8: auy AGE, Consulting Enginecr 

728 First National Bank Bidg. HICAGO 

Buying material in large quantities and hav- 
Let Us Do Your ing a modern factory equipped with the 
. latest machinery enable us to make almost 

anything in metal or wood ata very low 
Manufacturing price. Estimates free. We have a complete 
model and pattern department. 


TINLEY PARK MFG. CO., 222 N. State Street, CHICAGO 


tS DON’T DISCARD 


BROKEN PARTS 


Have them welded togather by by the Oxy-Acety- 
lene Process. teel, Cast EN 
Bronze, Copper, Aluminum and al 


other metals can be welded, Manu- 
factaring quoted on, Welding 

uipments for repair shops or large 
> ants supplied. 


DAVIS BOURNONVIITLE CO. 
NEW YORK, N. Y. 


105 West Street 


— 
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SPROCKETS, 
CHAINS, ETC. 


GEAR 


All kinds in stock and made to order up to 
10 inches diameter. Send for Catalog A. 


Write for prices on any goods in this line. 
WOBURN GEAR WORKS, Woburn, Mass. 


MECHANICAL 
SUPPLIES AND MATERIAL 
of all kinds. 


EXPERIMENTAL AND 
LIGHT MACHINE WORK 


FAR WHEELS & PARTS OF 
SESS 132 MILK STREET, BOSTON 


IES, FINE TOOLS | SPECIAL 


ACHINERY. 
ETAL SPECIALTIES INVENTIONS 


MOORE & CHICAGO. PERFECTED. § 
LATHES 


Screw Cutting 
Foot or Power 


423 Madison St., South Bend, Ind. 
battk: cies twenty cruisers of different types, ten auxil- 
iary ships, and a sufficient number of torpedo-boat de- 
stroyers to constitute three properly organized flotillas. 
The present fleet of China consists of six protected 
cruisers of 2,100 to 2,900 tons, and a number of torpedo 
gunboats and shallow-draft boats for river service. The 
torpedo flotilla numbers about twenty craft, many of 
which are obsolete.—Marine Journal. 

= Pumps water by water 


Rife Automatic Hydraulic Ram power. No attention ; no 


expense; 2 feet fall elevates water 50 feet, etc. Guaranteed. Catalogue free. 
RIFE RAM COMPANY 2131 Trinity Building, NEW YORK CITY 
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LEIMAN BROS. 


AUTOMATIC, CONTINUOUS 
SAND FEED 


SAND 
BLAST 


Used in place of pickling for pro- 
ducing a fine surface for plating; 

cleaning moulding sand from pat- 

terns and castings; frosting and 
mat finishing on all metals and 
glass. 


Sen" t clog up or get out of order. 
All pipes are short and 


straight and require less air and 
prescure than any other sand 

lasting device. It uses both 

pressure and suction at one and the same 
time. This means double power and con- 
sequently faster work. Catalog No. 249. 


BLOWERS 
VACUUM 


PUMPS 


For all Gas and Oil Appliances. Sand 
Blasts, Boat Whistles, Calliopes, Gas 
Producers, Gas Boosting, Testing. 
VACUUM CLEANING 
Take up own wear. Small 
Piston. Bi 
Springs. 
leas. Oan't get out of order. 


33 LEIMAN BROS, 


“Norton” Water Motors 
Lead Them All 


“Model B,”’ for grinding, polishing, $3. 50 
running fans, 
**Norton imeroved” with Patented com- 
bination shift gear, for flat or 

Found belt 


NORTON WATER MOTOR CO., Roslindale, Mass. 


SEAMLESS STEEL 


TINNED & TESTED | 


JANNEY, STEINMETZ & CO.PHILA 


LATHES 


9 to 13-inch Swing 


List price $75 and up according 
to size. When ready to buysend 
for Lathe Catalog and prices. 


W.F. & John Barnes Co. 


100 Ruby Street, ROCKFORD, ILL. 


(ESTABLISHED 1842) 


Reed & Sons Pianos 


Highest Award World’s Columbian Exposition 


Now Sold Direct to You from Factory 
30 DAYS’ FREE TRIAL IN YOUR HOME. Take your own time 
to pay. No payment in advance required. For free book address 


REED & SONS PIANO MFG. CO. 
Dept.E17 Cor. Jackson Bivd. and Wabash Ave. CHICAGO 


LATHES 


FOOT POWER for 
WOOD TURNING 
12 inch swing, 51 inches long. 


Cc. CHRISTIANSEN 
2219 Grand Ave. CHICAGO, ILL. 


This Machine Will Ear 
$20 to $50 a Day for You 


Owners report daily profit of $20. and ng 
Some as nige as $50. One reports $24: 

days; another a $90,000 government contract 
after severe tests on product. Start a concrete 
factory and doas well. Little capital and no ex 
perience required. Only machine necessary is 


The HELM PRESS 


It will you big business. SAVES nor Pi 
as no furring and lathing 
architects. contractors and b 
Send for this FREE. ‘Concrete Book 
and learn the details of this system and about a 
presses. Tes, wast articles pay | best, how made, 

ite today; do it now. 


and sold. 
City Brick Go. , 422 Bash Cty Mich. 
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“TDEAL” 
Lawn Mower Grinder 


Grinds all makes of 


or power. 
Sharpener Attachment for 
sharpening skates. \ 


“You Grind It As You Find It.” 
WRITE TODAY for full information of this great labor- 
saver and money-maker. Will do the work so much better, 
quicker and easier you cannot afford to do without it. 
1912 Model will grind straight-blade without removing 
from mower. Over 5000 in use. Fully warranted. Sold 
on easy-payment terms. Write to-day. Don’t delay. 


HEATH FDRY. & MFG. CO., Plymouth, Ohio 


POPULAR MECHANICS ADVERTISING SECTION 


RED DEVIL 
DO YOUR WORK 


6-inch Motor 
Improved construc- 
tion, absolutely per- 
fect, runs your 
washing machine and a 
hundred other things. 
Power for small tools. 44 
horse power on }-inch 
pipe, pounds pressure; 
1 horse power on 2-inch pipe, 60 pounds 
pressure. New net price, $5.00 cash 
with order. 
ite. 4inch 
or grinding, polishing 
and buffing. Runs sew- 
ing machines, fans, bot- 
tle washers, etc. Price 
with emery, _buffin 
wheel, silver polish an 
ulley, $3.00. No. 1493 
Jotor and pulley only, 
$2.50. % horse power 
on 80 pounds pressure, 
Improved construction, 
Speeds, 3,000 to 5,000 
revolutions per minute. 
Only scientifically and 
mechanically perfect 
small water motor man- 
ufactured. Patented 
construction makes it 
possible. Tremendous 
output warrants the price. 
Money back for any reason. 
CATALOGUE AND 
LARGE SHEET FREE 


DIVINE WATER MOTOR CO. 


Dept. T UTICA, NEW YORK, U.S.A. 


For the name of your local hardware or tool dealer, we will send you free 
booklet on *‘ Theory and Design of Water Motors."’ 


AGENTS—“$80 IN 8 DAYS 


Working in the Noon-Hour Only.” 
That's the report of Mr. ©C. E. Warren, 
one of our hustling representatives. 
There is big money in selling Novelty Knives, Razors, etc. 
Transparent handles with society emblems, photos, address, etc. 
Quick sellers. Experience unnecessary.” We teach you how. 
Exclusive territory. Free samples to successful Agents. Don't 
delay—Write quick—Today. 


NOVELTY CUTLERY CO., 267 Bar St., CANTON, OHIO 


=PUMPS=> 


For Well or Cistern Water 
USE ANY KIND OF POWER 


Automatic or Hand Controlled 
We furnish Tanks, Fixtures, etc. 


“JARVIS” UNSING, Mic. 


\2100 East 61st St, CLEVELAND, OHIO >) 


Combined Cutting 
and Threading Pipe 
Machine complete 
with Vise and Stand. 


Get Price and Catalog 


THE OSTER MFG. CO. 


Advertising by telephone is a new method of pub- 
licity that has recently been introduced in London. 
Subscribers are liable to be called up at any hour, no 
matter how busy they may be, and be told that Jen- 
kins & Co. are offering a special bargain in fly catchers, 
ladies’ underwear or fishing boots. The new scheme 
promises to be about as popular as a swarm of mos- 
quitoes.—Editor and Publisher. 


Mud, snow, dust and dirt will not be 
tracked over your floors if you use 


Grab’s Foot Scraper 


outside your door. The only de- 
vice made which cleans bot- 
toms and sides of eH 


clean sides of shoe. 


AUTOMATICALLY 
ADJUSTS ITSELF 


to any size shoe. Hand- 
500,000 somelyenameled. Looks 
in use neat. Can be rotated and 
swept under. Fastens to doorstep or any handy phere. Get 
one and save useless work. Price $1.00. If your dealer will 
not supply you, don’t take substitute, but send your order 
direct tous. Illustrated folder FREE. Agents Wanted. 


VICTOR M. GRAB & CO. $73 Ashland Block CHICAGO, ILL. 


= HERE’S A GOOD ONE 


2) The most successful picture machine on the market to-day makes 
r 6 pictures in one minute. Our combination automatic and 
sleeve Wonderful Ferrotype Machines have a double lens 
and one cup. Button plates are worked Automatically, 
and square plates 1% x244 and 244x334 are fed by hand. 
It is also reversible for taking groups and is considered 
the best for general professional work. 

A full line of street tintype supplies at moderate prices. 


Write to-day for our free circular and price List. 


UNITED FERROTYPE CoO. 
78 Delancey St., Dept. 64 , NEW YORK CITY, 8. ¥. 


Over 
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¥, N. ¥. 
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OFAIN 


Measuring Tapes 


Standards of efficiency for the 
Amateur and the Expert. The 
big improvement in markings, 
instantaneous readings, saves time and avoids 
error. Send for sample piece of tape and our 
complete catalogue. 


THE [urKIN PPuLe C0. 


SAGINAW, MICH. 
New York London, Eng. Windsor, Can. 


FOR MENDING HARNESS 


saddles, suit cases, uggy tops, dash boards, 
or any heavy material. Stewart's 
aes Awl is the only 

perfect Sewing Awl. 


STEWART. 
SKINNER CO. 


It takes a wax 

thread, feeds 

from spool and 

does the work of any har- 
is 

Sent prepaid for $1.25. Send at once for catalog. Worcester, Mass. 


MR. WORK-BENCH 


18 NOT COMPLETE WITHOUT 
PARKER’S 


Metal Clamp 


Replaces the antiquated, cumbersome, wood 
clamp. For mechanics, machinists, wood-workers. 
Made in 244 in., 3 in., 3% in. sizes. Prices, 25c, 35c, 
45c, respectively. Mailed post-paid on receipt of 
price. Special reduction when ordered in quantities. 


JOHN L. PARKER €0., Metal Stampings, 62 Jackson St., WORCESTER, MASS. 


FULTON’S GENEROSITY—It is claimed that Ful- 
ton himself said one day: “Neither M. Desblancs nor 
I invented the steamboat. If that glory re to 
any one it is to the author of the experiments at vone 
—of the experiments made in 1783 on the Saone.’ 
one Fulton had in mind and to whom he thus oat 
ously rendered the “glory” was the Marquis de Jouf- 
fray, born in 1751, 14 years before the year of Fulton’s 


is 


Make‘25 to *50 Weekly 


selling the Automatic Combination Tool in 
your home county. A Fence Builder's Tool, 
Post Puller, Lifting Fn ack, Vice, Wrench, etc. 


Used by Farmers, Teamsters, in Factories, 
Mills, Mines, etc. Weight 24 Ibs. Capacity 3 
tons. Noexperience necessary. Free instruc- 
tion, Write for special offer to live agents. 
Send no money. Name county where you live. 
AUTOMATIC JACK COMPANY 
Box 224 Bloomfield, ind. 


=() = The Handiest 
Tool Holder Made 


Constructed of hardened steel; accurately machined; and will 
hold securely, round, flat, square, hexagon, and shaped tools in 
the tool post, from the largest sized tool down to a No. 60 drill. 
Write for full particulars, and prices. Satisfaction guaranteed. 


Manuf. of SPECIALTI 
B. MORGAN, Bellew St Newport, Rhode 


WE APPROVAL 


Our Hand Power Angle Benders are 
so indispensable for bending rods, 
squares, and flat pieces into all sorts 
of angles that we do not hesitate to 
ship toolsfor 10 days free trial. Made 
in 3 sizes to cover a wide range of 
work. We also make hand Dower 
tools for bending eyes, hooks, “*U"* 
shapes, hinges, rings, etc. Write 
for complete descriptive catalogue 


WALLACE SUPPLY CO., 124 No. Jefferson $t., Chicago; 26 Cortlandt St. _New York City 


shoes, tents, awnings, pulley belts, carpets, | 


REG. U.S. 
PAT. OFF. 


You Can Trust 
The MARK of 
the MAKER on 
P.S. & W. 
Hand Tools 


170 Pages of 
Valuable 
Years of tool-making Information 


experience,reputation Free to All 


Tool Users 
and progressive excellence are 
Reference tables for 


stamped with that mark on _ every day use anda 
catalog of over 200 
every guaranteed item in our tools that you can 


trust — because you 
FourLargeLinesofHand-Tools Whe makes 
For Carpenters, Machinists, 
Electricians, Tinsmiths, etc. 


Braces, Bits, Chisels, Gouges, Drawing 
Knives, Awls, Pliers, Splicing Clamps, 
Wrenches, Squares, Callipers, Snips, Ham- 
mers, Hatchets, Ratchets, Ratchet Drill 
Stocks, Punches, etc., etc. 


The Peck, Stow & 
Wilcox Co., MFRS. 


of the Largest Line of Mechanics’ 

Hand-Tools Offered by Any Maker 

Address Correspondence 20 Murray St., 
N. Y. City 


Established 1819 
Five Large Factories 


Please Mention Popular Mechanics 
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Don’t Calculate—Let the Slide Rule Do It 


A Mistaken Idea There seems to be a misunderstanding about what the slide rule will accomplish, 
many think it an instrument, the use of which is appliable only to Engineers and 
: echnical men. So frequently have I heard this remark that I have decided to 
make an announcement here, that the slide rule is as valuable to any individual who has to do with figures as it is to the 
Technical man. I also want to help you in your work and, therefore, have caused to be inserted in my instruction book 
simple directions whereby the Banker, Broker, Auditor, Buyer, Inventory Man, Cost Estimator, Printer, Contractor, Salesman, 
Timekeeper, Bookkeeper, Lumber Merchants, etc., can shorten their labor about 90% by the use of this valuable instrument: 
I have explained in simple words how to work out the following examples, some which, no doubt, come under your calling. 
How much interest will be due on $720.00 at 3% for 5 months? If 850 articles cost $6.30 what will 27 t? bil r ; i 
must they be sold at to make a profit of 20%? How many sheets of cardboard 20x be 
per week of 48 hours, but he only works 17 hours ; how much is due him, also what is the rate per hour? A bill of goods amounted to $6.35; three discounts 
are given, viz. : 35%, 3%, 15% ; what isthe net amount? It cost $26.60 to sell a bill of goods amounting to $745.00 ; what was the percentage of the cost of selling? 
Some of the above examples must use up a great amount of your men’s or your own 
time. By the aid of this slide rule the answer is given in most cases in a p roll 4 seconds. 
Engineers, Electricians, Dratts- 
men, Superintendents, Managers, 
Master Mechanics, Estimators 
and Bus‘ness Men: 
Your Time is too valuable to waste 
in solving problems or chec 


Besides, the usual price has been reduced one-half, and the free instructi is “wri 
This Slide Rule wi solve pepestion, the square and 
n nm other 
run e rule is direct re: 
requ e gear and pulley d mij 
and 
— direct mp mark 
extra. Stock al 


GEO. W. RICHARDSON, 4218-24th Place, CHICAGO, ILL. 
U8. Kary, CS Ftace, CEUCAGY, ILL, 


For Sewing birth. Jouffray’s claim to be regarded as the inventor 
of the steamboat stands thus: His vessel, built in 

L h 1783, notwithstanding its faulty construction, embodied 
eat er Natural Tension << all the elements essential to success. In it he antici- 


pated Waitt’s invention of a steam engine having a con- 
stant and unremitting action. Lack of funds was the 
only thing that stood in the way of his getting all 
the honors that came later on to Robert Fulton.—The 
Marine Journal. 


$1 A perfect stitcher. Sews or mends anything. 
* Whole repair shop. Original perfect lock 
stitch. Diamond point grooved needle protects thread. 
Always ready. Sample prepaid. Agents get busy. Sells on sight. 
C.A. MYERS CO., 6339 Lexington Ave , Chicago, Ill., U.8.A 


The American Combined Level and Grade Finder 
Most Practical, Durable and Convenient Instrument Made 
At one glance you can get the true slant on any line or grade either in degrees, inches or percentage, oral! 
at the same time, and will at once give the exact distance needed to plumb up to a true level. The longitud- 


inal recess snown in cut is well worth the low price of the instrument. Write AT ONCE for circular and 
Testimonials. Special Introductory Price given to First Applicants with privilege of taking Agency. Address EDWARD HELB, Mfr., Box 75, RAILROAD, PENNA. 


THE EXCELSIOR BRAD SET. PRICE 25 CENTS 


The tool illustrated above will be indispensable to the Pattern Maker, Cabinet Maker, or Picture Framer who purchases it. It 
will set brads in places that would be inaccessible without it, and dispenses with the brad awl and nail set. If, after a fair 


trial, t satisfied that you ha received your quarter’s 
| worth, your money will be ssemmiaructerase to oo on pessint of tool. Standard Tool Supply Co.,42 W. 15th St., New York City 


“The File that Files” 


AVE your time, energy and money by using Live- 
right Gold Medal Files. Here, indeed, is a GOLD 
file that does the work — that cuts 


faster and easier, holds its edges __ ail Files and Rasps 


longer and in every way 
ae “i are made ofa superior grade of crucible steel by skilled 
produces the best ae workmen. They arecut under carefulsupervision on the latest 
results improved machinery that gives the effect of a hand-cut file. Every 
a ‘ one is tempered perfectly by a secret chemical process. Ask your 
dealer for the Liveright Gold # Medal File and look for the star. f he 
doesn’t handle them, write us direct. 


LIVERIGHT BROTHERS, (ot inthe Trust) Philadelphia, Pa. 
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iif way. The Richardson Slide Rule 
9 10° AY the most valuable instruments ever 
iy offered mankind is Slide 
fiz? Rule. Not until the above rule 
WU | designed did it become pos. 
: sible for a person of a limited 
TWAT HOLE io learm to operate it 
lor “‘vice versa,’’ calculate 
es, Pumps, Boilers, Belts, 
size grate, and steam main 
hole (the key is printed in 
t for the first time. ‘‘See 
ipecial snap button case 25c 
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“Ohio” Tools 


Are correctly made 
by skilled workmen, 
and fully warranted. 
REGISTERED Ask your Dealer for 
“Ohio” Tools when buying 
Auger Bits, Screw 
Drivers, Drawing 
Knives, Chisels, 
Planes, Benches, etc. 
CATALOGUE FREE 


OHIO TOOL CO. con 


SAW SET 
MECHANIC AND 
appreciates the neces- BENCH 
sity of having his Saw STOP 


in perfect condition. I 
Morrill’s is the only Saw Set that will 
set a saw properly. 

| Our booklet No. 8 “Saw Points” tells how to 
take care of Saws. Sent free on request. 


CHAS. MORRILL 


281 Broadway NEW YORK 


EARTHQUAKE VIBRATIONS—“Speaking of the 
measurement of earthquakes, how is the extent of the 
vibrations determined?” The signal service officer, to 
whom the query was put, answered: “The vibrations 
are measured in a very simple manner. If the extent of 
the vibration is desired without any very great accuracy, 
a tumbler is filled with ink and placed on a table. Dur- 
ing the earthquake the ink will be agitated to and fro, 
and stain the sides of the tumbler. The height of the 
stains will be some gauge of the extent of the vibration. 
But the scientific way of measuring earthquakes is by 


Toolmakers and Machinists. Toot Cave with a 
ol 


lo need of throwing one on top of the 
other. This Case will pay for itself in savi 


Mfrs. of Mechanics’ High Grade Tool Cases 
818 Germantown Street. DAYTON, OHIO 


VEST POCKET SNIP $4°° 


This powerful little compound lever 
snip cuts 18 gauge, accurately, easily. For 
electricians, sheet metal work- = 

ers, dentists, jewelers, etc. 
Prepaid for $1. 


AGENTS $10 a day an 
more made selling this and 
our other high grade popular tools. Write quick 
for territory and new selling plan. 


DETROIT SHEAR CO., 902 Greenwood Ave., Detroit, Mich. 


ANKE 


“Yankee” Tools save brain- 
work as well as time and labor. 

For example, with No. 65 
(here illustrated) in his kit—or 
pocket, a man doesn’t have to 
take thought as to what size 
screw-driver will be needed for 
a certain piece of work. 
In No. 65 he has ONE tool for 
driving by ratchet movement 
all sizes of screws: Four 
screw-driver blades— 1g", 14", 
and 34"—are carried in 
a magazine in the handle. 

Ask Your Dealer tor 


ma “Yankee” No. 65 
Magazine Ratchet 
Screw-Driver 


Made with 6" shank and 
i" shank. The latter (634% 
over all) makes a dandy 
pocket screw-driver for 


electricians; plumbers; 
“outside” men. 

The grooved end is 
strengthened with a web 
of metal. Blades are 
securely held by a 
«*Yankee’’ device, yet 
are easily slipped in and 


out with the fingers. 


With 1" shank . .$ 95 
With 6" shank. . 1.10 
“*YVankee’ Tool Book” (free) illustrating 


and describing all of the ‘‘ Yankee” Tools 
for drilling and screw-driving. 

““*Yankee’ Tools in the Garage” for 
automobilists. (Also sent free). 


North Bros. Mig. Co., Philadelphia 


Please Mention Popular Mechanics 
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The Simple Adjustment 


of the Starrett Micrometers is a feature that en- 
thuses all mechanics. It takes up any wear quickly 
and accurately — not by the trial, hit-and-miss way 
of the movable anvil. This is obtained by placing 
over the barrel a thin, graduated sleeve, which 
carries the base or zero line, instead of having it 
marked on the barrel itself. 

If at any time on account of excessive wear, the 

zero line is not correct, a small turn of this sleeve 

with a small spanner wrench will remedy the 

error. A wrench is sent with each Micrometer. 
When you see any Starrett Tools you will notice 
some little difference which makes it better—which 
makes the Starrett Tools known and trusted wher- 
ever accurate work is done. 
Catalog 19AP is free. It tells of and illustrates all 
the fine Starrett Tools. 


Sy The L. S. Starrett Company Sy 


LI Fer this Home Bench 


Besides its convenience 

and usefulness, you will 

save its price in a year 
by doing repair work and “ fixing things” that 
you now pay a carpenter or repair man to do. 
Thousands of homes have home benches we 
have furnished—why not you? 
Top is 50 in. long, 20 in. wide, with a 13-inch glued-up portion of thick maple 
Grand Rapids Hand Screw Co. 


620 N. Front St. GRAND RAPIDS, MICH. 


AGENTS 


Make $30 Per Wk. 
This AWL sews a lock 
stitch like a machine. Best thing ever made for repai ring 
Harness, Shoes, etc. A dozen exclusive features. Pemand 
. Sales ast ding. y Sage writes “ Rec’d Awl ah 
sold 5 in 15 min.” L. Perrine sa “Sold 9 on way Gas wit 

oamete” Lowest price, biggest pro t greatest value, quick sales. 
Drop everything and write for sample and instructions. 


ANCHOR MFG. CO., Dept. 940, DAYTON, O. 


means of the earthquake pencil. This is simply a pencil 
inverted on a tripod. The pencil is arranged to oscil- 
late with the greatest freedom. During an earthquake 
~ pencil sways like a pendulum, and leaves a mark on 

a piece of white paper which stretches across the bottom 
of the instrument. The friction of the pencil on the pa- 
per is accounted for in the calculation. The length of 
the line made by the pencil is an accurate measurement 


of the extent or intensity of the vibration.”—New York 

Athol, Mass. World. 
BS IBS 
] 


“Up-to-Date Tools for Up-to-Date Men” 


is the title of a folder we have just issued. If you are 

a mechanic and are interested in the most improved 

tools, it will be to your advantage to send for a copy. 
MAILED FREE TO ANY ADDRESS 


BROWN & SHARPE MFG. CO., Providence, R. I., U. S. A. 


UBS 


You Need a Benjamin Friction Drive 


SCREW DRIVER 


Made in 17 sizes 
and styles 


Friction Grip works in either direc- 
tion without adjustment. 
does not carry, write direct to us. 


| BENJAMIN-SELLAR MFG. CO., 557 W. Quincy St, CHICAGO, ILL. 


Spring releases Friction 
=a Cap which returns freely 
aa with the hand, preventing 
soreness and blisters. 


Introductory Prices 


Length 3-16in. Dia. % in. Dia. 
3"Blade .30 


35 -40 
.40 45 
-50 


Better than 


_——- 3-16 in. dia. with straight blade 
Ratchet Driver, as the 


for countersunk work if ordered 


Sent postpaid to any ad- 


deal 
dress on receipt of price. 


FOR YOUR TOOL KIT 


**Red Devil” Grip 


Grips the Cable and Holds P 
(Same makers as “Red Devil’ Glass Cutters.) 
Two styles Regular and insulated with or with- 
out pulleys 
8 sizes for all standard wires and cables, If 
your local dealer can’t we will furnish catalogue, 
prices or the tool direct to you 


Smith & Hemenway Co. 


CHAMBERS ST NEW YORK CITY 
No. 674. Your Price $2.50. 


Portable. Cases 


FOR TOOL 
AND MAC HIN ists 


Twelve styles, felt lined drawers, 


solid brass trimmings, best of ma- 
terial, beautiful finish, low prices, 
satisfaction guaranteed. Ask for 


booklet of cases built for service. 


The Pilliod Lumber Co. 


SWANTON, OHIO 


$5.00 to $10.00 A Day Made Easy 


The “ American” 
No. 3 Patented 
Hones razors, sharpens all kinds 
of safety razor blades, clippers, 
scissors, etc. No make-believe, 
but the real thing. Complete 
outfits furnished with in- 
structions how to do the work. 


No previousexperience required. 
Address, Mgr. Dept. 208, Ulinois Cutlery 
Company, 184 Washi St., Chicago 


Among popular superstitions, 
in a current medical magazine, is to be included the 


according to an_ article 


belief that lightning “prints photographs” of trees, land- 
scapes, etc., on the bodies of persons who are struck. 
The lines made by the bolt, it is said, are merely local- 
— congestions following the course of the blood ves- 
sels. 


GASOLINE SOLDERING IRON BLOW TORCH 


Cuts the time and fuel bill 
50%. Get Booklet today. 
EMMELMANN BROS. MFG. CO., INDIANAPOLIS, IND., U.S.A. 


FINEST VIOLINS on 30 DAYS’ TRIAL 
We sell direct froth our Chicago 
and European shops. Your choice 


from the finest collection of stringed instruments in America. 
Everything the violinist needs. Violins trom $5 to $100 and up. 


Time Payments arranged if desired. 30 DAYS’ TRIAL 
before you decide to purchase, Write Today for our valua- 
Sent to you FREE. 
m. wis & Son, a and Importers 
(Est. 1869) 225 S. Wabash Ave., cain, i. 


Our Specialties: Imported wood, varnishes 
and tools for violin makers, 


BETTER LIGHT 


KEROSENE (Coal Ol!) 
Recent test by Prof. Ro; ors, Lewis Institute, Chicago, 
and Prof. McKergow, McGill University, Montreal, 
on leading oil- Gerning lamps show the Aladdin 
Mantle Lamp is the most economical and gives over 
twice as much light as any of the other lamps 
tested. It is odorless, safe, clean, noiseless. Better 
light than gas or electric. Every Aladdin Lamp fully 
guaranteed and protected by patents in nearly every 
country on earth. Our burners fit your old lamps. 


0 introduce the or BURN R E 


in each neighborhood. Send postal with name and address, ask 
for cata- A Ball sold over 1000 on money guaran 
logue M. tee; not one returned. Braner sold $800 in 
15 days. Ask for liberal agency proposition. Sample lamp furnished. 

COMPANY, 112 Aladdin Building, Chicago, Mi. 


tanle» 
‘Tools 


““Bailey”’ Adjustable 
Iron Bench Planes 


are divided into four classes, namely,— 
SMOOTH, JACK, FORE AND JOINTER. 


In the illustrations 


Nos. 3 & 4 Smooth Planes 


Are for finishing or smoothing off flat surfaces. 
Where the uneven spots are of slight area, its 
short length will permit it to locate these irreg- 
ularities, leaving the work with a smooth sur- 
face when finished. 


No. 5—A Jack Plane 


Used to true up the edges of a board in the 
rough and prepare it for the Fore or Jointer. 


lio. 6—A Fore Plane 


Simply a short Jointer, and being lighter, is 
preferred by some workmen to the longer Plane. 


No. 7—A Jointer 


A finishing Plane for large surfaces and is in- 
variably used to true up the edges of boards so 
that they can be closely fitted or joined together. 


Always insist that your order be filled 
with Planes made by the STANLEY RULE 
& LEVEL COMPANY, which carry with 
them a guarantee backed by a Company 
who have been manufacturing Carpenters’ 
and Mechanics’ Tools for over half a century. 


Send for Catalogue No. 34-A. It is 
full of interesting Tool information. 


Address 


Stanle ley Bule® Level Co. 


RITAIN.CONN. U.S.A. 
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2c a Week Pays Wash Bill! 


Electricity or Water-Power Does the Wor 


dust a“Twist of the Wrist” Starts or Stops the Machine! 


The 1900 Motor Washers are now at work in thousands of homes. They are doing 
the work formerly done by women, at acost of 2c a week for power! Saving thou- 
sands upon thousands of dollars in wash bills. Saving worlds of wash-day troubles, 
Leaving the women free to doother work while the machines are doing the washing, 


The.1900 Motor Washer 


Washes a Tubful in Six Minutes! 


Handles Heavy Blankets or Dainty Laces 


The outfit consists of the famous 1900 Washer 


with either Electric Motor or Water Motor. 
=} You turn on the power as easily as you turn 
on the light, and back and forth goes thetub, 
) washing the clothes fordear life. Then, turn 
: ja lever, and the washerdoes the wringing. All 
simple and easy thatit is mere child’s play. 


Self-Working Wringer Free 
‘With Every Washer! 7?27°%e"™23 | Doing the wringing with 


Wringer. We guarantee the perfect working of both. 
No extra charge for for FREE which the 


the f. 


y 
Scard with your and address sent to us ~- rs the 


turn mail. 


asher and 


1900 Electric Motor Washer 


nd 30 Days’ FREE TRIAL — 
ree boo But we 


alt we claim A... it. 
boo 


ndence should 900 WASHER CoO., 


All 
ourt St. Bin inghampton N.Y. Or, if you yA, in Canada, Write to the 
adian Washer 'Co., 35: (23) 


© Yonge St., Toronto, Canada, 


will 
Save 
You 
30% 
Don't pay retail prices. Full stock on hand for 
prompt shipment. Send for free catalog. 
B. P. KAROL, 768 to 772 West Harrison St.. 


KEITH'S 2O Houses 
ing photo views 


as actually built 
and large fluor plans for 20 
selected types of Keith's best 
ideas in Bungalows, Cottages 
and Houses, costing $2,000 
up. They are Wonder Houses 
= practical, inexpensive 

jomes. Send silver or stamps 


Sm. KerrH, 455 McKnight “Minneapolis, Minn. 


In Your Own Home atOUR RISK 


Range buyers investigate THE 
RANGE WITH EXCLUSIVE 
FEATURES such as: Odor 
Hood, Ash Sifter, Stone Oven 

Bottom. These wonderful 
? fuel savers are fully described 
in our catalog. Direct from 
factory to you at Wholesale 
Price. 365 Days Guarantee. 

FREIGHT PREPAID ° 
Easy Credit Terms if wanted 
Write Today for Free Catalog and Special Prices 


THE IMPERIAL STEEL RANGE COMPANY 
669 State Street, Cleveland, Ohio 


RAISK GOATS ON COAL LANDS—A new com- 
panion to the coal miner threatens to butt in, in the 
person of the festive goat. Last year over 14,000 of 
these animals passed through the Chicago slaughter 
pens. 

At any rate, goat culture is now an attractive Propo- 
sition from the money making, if not the gastronomic 
standpoint, and capital is giving it attention. The mat- 
ter is receiving the favorable notice of mine owners. 
Thousands of acres of coal lands are scrubby and de- 
clivitous hillsides, unsuited for agriculture. Goats will 


A Postal Brings Grand Free 
Millwork Catalog 


Send at once for the great Catalog of 5,000 Bargains in the 
highest grade Guaranteed Millwork and Lumber. Issued by 
the Largest Building Material Plant in America. Buy Doors, 
Windows, Mouldings, Stair and Porch Work—everything you 
need to build, remodel or repair—at 50 per cent saving! 
Quality, Safe Delivery and Satisfaction Guaranteed. (38) 


GORDON-VAN TINE CO., 2754 Case Street, DAVENPORT, IOWA 


HESS saan’ LOCKER 
The Only Modern, Sanitary 
STEEL Medicine Cabinet 


oF : orlocker finished in snow- “white, baked baked 

i everlasting enamel, inside and out. 
Beautiful beveled mirror door. Nickel 
plate brass trimmings. Steel or glass 
shelves. 


Costs Less Than Wood 


Never warps, shrinks, nor swells. 
Dust and vermin proof, easily cleaned. 


Should Be In Every Bath Room 


Four styles—four sizes. To recess in 
wall or to hang outside. Send for illus- 
trated circular. 

Medicine Cabinet Makers of Steel Furnaces. 


Please Mention Popular Mechanics 


Write for 
FREE Book 
—-_, 
A} 
| 
1900 Water Motor Washer 
Can be connected with | & ie iy 
| any water tap instantly ¥ 
& 
ay a 
As 
= J 
cs y 4 do not ask you to take our word for it. Weoffer to send a 190 Motor Washer on abso- 
wey lute Free Trial for an entire month to any responsible person. Not a cent of secur- 
‘ : ity—nor a promise to buy. Just your word that you bven agree 
A postal 
ree by re- 
50: 
Can 
\ ‘ 
ng 
=! 
ls 
it 


THEINSTANTANEOUS SYSTEM THE “QUICKLIT”’ 
REQUIRES NO GENERATION WIZARD N° 35O 
artificial lighting. After once installed the instantaneous 
system requires no generation and can be operated as con- 


veniently as electricity at one-tenth the cost. 


The Quicklit Systems are operated as conveniently as city gas, 
as lamps are lit with an ordinary match. 

All our lighting systems represent the highest standard of 
quality and are fully guaranteed. They are so simple that any one 
can operate same. 


For further particulars and exclusive agency address 
THE NAGEL-CHASE MFG. C0., 153 West Ohio St., Chicago, Ill. 


HESE latest inventions represent the acme of perfection in 


TABLE LAMP 


graze on shrubs and climb the steepest hills, where 

nothing else can live. They defy dogs and are of anti- 

race-suicide principles, in a marked degree. It is an- 

nounced that the experiment of raising goats on waste B R 

mining lands is to be given a trial. If it works out : 

with profit, the ime bleat of Nanny and the play- bea 

ful antics of Bill y in trying to take a fall out of other age oY 899 Candie ——1 Burne com 

creatures that cross their paths, will be familiar to electricity or six pon Mens BFF 
to one-tenth the cost. Fits your old lamp. 
Unequaled for fine sewing or reading. 


coal-mining regions generally. No other form of in- 
dustry is so wasteful as that of mining.—Mines 
Minerals. costs ONLY ONE CENT FOR SIX HOURS 


; \ We want one person in each locality to whom 

5 j we can refer new customers. Take advantage 

j of our Specia! Offer to secure a Beacon Burner 

FREE. Write today. Agents Wanted. 

to try n your home days HOME SUPPLY CO., 248 Home Building, Kansas Sty, Me. Mo. 


than gas,eclectricity, acetelyne or 165 ordinary lam 
at one-tenth the cost. U nequaled for fine sewing 0’ 

reading. Burns common gasoline. Absolutely saf 


Standard- Gillett LAMP! 


Pertable—-con be placed anywhere. Brightest light 

known. Twice as bright as electricity. Oosts one- 
fifth of acent per hour. Beautiful, soft, mellow 
light; particularly desirable for reading. Base of 
lamp made of nickeled braas. Shades in all colors to 


suit any taste. Write for illustrated circular No. 286. 
45 Mo.| [_Standard-Gitiett Light Co, 4-9 9 Michigan $t., St.. Chicago. U.S. U.S.A 


You can transform any kerosene (coal oil) lamp or lantern into 
dazzling brilliancy with our wonderful Bright Light Burner. 50 candle power 
invisible and unbreakable Steel Mantle. Brighter than electricity, better than 
gas or gasoline, and perfectly safe. No generating—simply light like any kerosene 
lamp. Nothing to get out of order. Positively will not smoke or flicker. 


AGENTS W ANTED EVERYWHERE. Sells like wildfire. ; An oppor- 


‘ tunity of a life time, work all or spare time. Expe- 
rience unnecessary. Make big money—be independent. Write today. Act quick— 
territory going fast. Complete sample, postpaid, 30c,4 for $1.00. Money back if not satisfactory 


BRIGHT LIGHT CO., Dept. 414, GRAND RAPIDS, MICH. 
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j 
NEW—WONDERFUL 
COSTS 1 CENT PER NIGH | 
p Guaranteed 6 years. No wick. No Cinney. No 
mantie trouble. No dirt. No smoke. No or. 4 
os perfect light for every pespese. Take advantage of] | 
it our 156 day FREE TRIA ye | | 
citer, “Write TODAY. FACTOR 
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Only “Tightcote” 


Galvanized Roof 


Weather Proof 
Forever : 


Edwards’ “Reo” Steel 
Shingles are the only * 


roofing in the world 
galvanized. by the a& 
wards ““Tightcote”’ 


process. All edges 
as well as sides are 
heavily galvanized. 
Not a spot as big asa 
needle point is open 
to the weather. 


Edwards’ Interlocking 
“Reo” Steel Shingles 


Are made of high grade Bessemer Steel. Each and every 
one is dipped singly into molten zinc. This gives heavy 
uniform coating and covers all edges. No raw edges 
exposed to weather. Edwards’ interlocking feature 
makes solidest roof. Lasts a lifetime. Comes in sheets 5 
to 12 feet long, 24 inches wide. Galvanized or painted, all 
ready to put on. Hammer and nails all that is required. 
Anyone can do it. Can be applied over wood shingles 
or sheathing 12 inches apart. 


$10,000 ironclad bond backs our guaranty against damage by lightning 


You can get your own roof at agent’s price—Freight 
prepara from factory — and let it make money for you. 
rite for proposition and Big Free Roof Catalog No. 250. 


The Edwards Manufacturing Co. 


200-250 Culvert Street CINCINNATI, OHIO 


This FREE Book 
Tells You How 


—you may receive the benefits of out-of- 
door sleeping at all the face only 
coming in contact with the crisp, out-door 
air—the body enjoying all the comforts of 
@ warm room, by using a 


It is provided with both awning and screen 

sleeper from drafts, storms, col insects. I 

one, not at your dealers, write fi 

free book will 

Rocommended By 
t 

Satisfaction Guaranteed 

CABINET MFG. CO, 

372 Main St.,Quincy,Iil. 


AKalamazoo 


Direct to You ‘too 


Will You Write a Postal 
To Save $5 to $40? 


That will bring the Kalamazoo Stove 
Book FREE with full particulars of 
the $5 to $40 saving, the $100,000 
bank bond guarantee, 400 
stoves priced and described. 
30 Days’ Free Trial 
360 Days’ Approval Test. Prompt 
shipment, 170,000 customers tes- 
tify this is the greatest stove of- 
fer and the Kalamazoo the finest 
stove made, Ask for Catalog No. 473. 


Site, 


(LANSING DUSTLESS ASH SIFTER) 
STOPS COAL WASTE 


Do you know that 15 to 20 per cent of the coal you 
use goes through the ash-pit unburned? You can 
stop this waste with a Lansing Dustless Ash Sifter. 
It is a combination shovel and sieve that auto- 
matically sifts the good coal from the ashes, 
It is used in the ash-pit of your furnace, 
Easily handled. Makes no dirt. Does the 
work at one operation. Pays for itself ina 
month. Strongly and perfectly made of 
heavy sheet steel. Steel wire screen, 44 in. 
mesh. Strong and durable. With ordinary 
usage Sifter wil! last a lifetime. 
PRICES—Lansing Dustless Ash Sifter com- * 
lete as above only $1.75, at your Hardware 

aler’s, or send direct to us. Money back if not as repre- 
nted. Booklet Free. 

EALERS—Our advertising is creating a big demand for these 


se 
D 
Sifters. Better write for prices NOW, 


\ THE GIER & DAIL MFG. CO., Dept.“G.” LANSING, MICH. ] 


. NO tear, no beat- 
washed 
Tupotclotnes 

A oper te 
rust. Lighter 

washboard. Instan 


A LONG-LOST LETTER—In the year 1660 Francis 
Howgill, who was a very prominent Friend in_ the 
early days of the Society, wrote a letter to Friends in 
Durham. _It reached the city, but was there inter- 
cepted. Evidently it was opened, and the authorities 
took exception to some of the opinions expressed, so, 
instead of delivering it to the people to whom it was 
addressed,, they sent it to London It was lost in 
London for upward of two and a half centuries, but 
quite recently, the Christian World states, a searcher 
in the Public Record office came across it accidentally. 
Permission to copy it was granted, and a few days ago 
it was delivered to Friends in Durham nearly 251 years 
late! It is to appear in the Journal of the Friends 
Historical Society.—Yorkshire Post. 


LIGHT As DA 


Better light from your old keroseve (coal vil) lamps and 
lanterns than from electricity or gas. Our great WHITE 
ry 


i BURNER fits any lamp, gasifies the oil a 
welopes a brilliant, white, 32 le power light from a 
one inch wick, and never 


wer 6! 8. NO MANTLE TO 
K. Nothing to get out of order. Safe and reliable. 
RED HOT Seller. 
paid, CEN 
eam or ver 
LIGHT CO. 


FACTORY. 
500 Baldwin Block Indianapolis, Ind. 


NULITE GASOLINE TABLE LAMP 


A complete Light Plant weighing 7 pounds, Port- 
able, absolutely safe, 300 C. P., brilliant light 4 cent 
per hour. Saves 90% of your light bill. 

AGENTS—Write for Special Offer on complete line 
of gasoline lights and systems. Over 200 different styles. 
Highest Quality. Lowest Prices. Exclusive territory for 
town, country and traveling salesmen. 72 page illus- 
trated catalog free. Write to-day. 


NATIONAL STAMPING & ELECTRIC WORKS 
422 S. Clinton St. CHICAGO, U.S. A. 


AGENTS 

INVENTION ! 

An entirely new Lamp Burner. Changes 

ordinary kerosene illumination into beau- 

tiful large white light. Rivals gas or 

electricity. Scientifically made. Beats the 

old style lamp. Not a mantle. Can’t break. 

Easy to show; quick to sell. 

$8 to $10 da ly for you. 

Experience_ unnecessary. Sample outfit 
35c prepaid. Particulars FREF. 

THE RADIOLITE Dept. 1, TOLEDO, OHIO 


- 


WASH Atk 
metal tub 
$2.50 Rapid Vacuum Washer Co. 
Out- 
inYour 
OwnRoom 
Walsh Window Tent Y 
Cash or é 
| 
Freight 
Prepaid 
—| Yoo ¢ 
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The Greatest Technical 
Library in the World 


At an original cost of over one million dollars there has been pre- 
pared 99 Volumes of the International Library of Technology. 
This Library contains the knowledge obtained through years of 
experience by the greatest business, manufacturing, and engineer- 
ing concerns in the world. The matter has been written by the 
best technical experts obtainable and illustrated by a special staff 
of artists and draftsmen. Inthese books are found the best modern 
methods of American engineering, shop, field, mine, and laboratory 
practice. It is the only practical technical library in existence that 
can be readily understood and practically applied by those having 
no knowledge of higher mathematics. 

Edwin S. Cramp, vice-president of the William Cramp & Sons 
Ship and Engine Building Company, of Philadelphia, states: 


“I have examined the International Library of Technology and have no hesi- 
tancy in saying that it is the most complete set of technical books that I have ever 
had the pleasure of placing in my book case. The thoroughness with which you 
go into the various subjects is marvelous.” 


The Library contains over 42,000 pages and 20,000 illustrations; 
99 Volumes durably and handsomely bound in three-fourths red 
morocco, stamped and numbered in gold. The type is large and 


- 


easy to read and is printed on a 

volume is 6 by 9 inches in size. eae a rf 
The Library is sold in sets of 5 : Please send, without further obligation ¢ 
or more Volumes. ¢ © me, full description and particulars , 
: regarding the International Library of > 
This storehouse of the world’s § Technology. > 
best technical brains awaits to ¢ 4 

on 
help you advance, to broaden , ome 
and better youself. Send us this ond No._ 
coupon NOW. 


: 
INTERNATIONAL r 
LIBRARY 
TECHNOLOGY 
HOISTING 
HAULAGE 
MINE DRAINAGE 
INTERN ATION AL 
TEXTBOOK COMPANY 
38B 
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Tedey Mount Birds | Tobacco Habit 
=Animals| Quickly Conquered 


LEARN AT HOME 
BY MAIL! 


The closely guarded 
secrets of TAXIDERMY 
revealed for the first 
time. This marvelous- 
ly profitable profes- 
sion now taught suc- 
Gessful.y by mail. 
You can easil 
from 825 to 
as a professional Taxt- 
dermist or you = 
greatly increase yo 
mtincome by 
your 
miy. We teach 
mail in clear, plain language. No ious need 
We guarantee that you surely learn. oye, You ces 
yap profitable work for men, women or aege. You can be 
to earn money after the very first lesso’ 
than in any other line. A Mounted Quail brings 6b 
can be finished inan hour. A Deer Head sells for 626. 
can be mounted perfectly in three owe or less. 
MEN Mount the beautiful tro; of 
PORTS your bunting trips. ou can 
your whole home or 
den with the heads and skins that you cow throw away. We 
teach you how to mount a:: kinds of Birds, Animals, ishes, 
Game Heads—tan skins for tiful rugs and garments, ete, 


We Guarantee Success or Refund All Tuition 


Thousands of successful graduates prove our methods 
RIGHT. Cost EXTREMELY LOW! nly institution of ite 
kind in the world. Thirteen Gold Medals, 

Write today for our beautifully illustrated 

Book on TAXIDERMY, Sample Copy of the 
TAXIDERMY Magazine, Sample Dipioma an full iculars 
of — wondorfully rofitable profession and thrillingly ine 
teresting time. I tk you hunt, fish or or if you want to 
make MO MO’ you need these valuable books, Your 
Dame and ad brings them to you FREE. Write today, 
Ht. W. SCHOOL OF TALIDERMY, 1192 ELWOOD BLDG., OMAHA, NEB, 


|] Beauty Poses 


EXQUISITE PORTRAYALS OF 


FEMALE LOVELINESS 


Decorate your “Den” with “ Art 

ems.” 3 25c; 6 
for 50c. One 6%x8 photograph 
free with every order for six. 
@ Our pictures are all real photo- 
graphs. No printed or lithographed 
reproductions or other cheap trash. 
Money back if not satisfied. 
@ OUR DOLLAR SPECIAL: Two 
64 x8% photographs, 6 cabinet size 
and 32 small photos, all for $1.. The 
most entrancing series of “re 
beauties” ever published. 


ART PHOTO Co. 
2402 P. M., Grand Rapids, Mich. 


Dr. Elders’ Tobacco Boon Banishes All Forms of 
Tobacco Habit in 72 to 120 Hours 


Guaranteed positively to be a harmless, swift and permanent 
relief from the slavery of the Tobacco Habit. Easy to take. 
No craving for Tobacco after the first dose. One to three 
boxes sufficient for all ordinary cases. Proofs in plenty from 
those who have experienced the wonderful benefits of Dr 
Elders’ Guaranteed Home Treatment. 


Could Dr. Elders’ Tobacco 

Quit Tobacco Boon Cured Me 

They write like this : “* Wouldn’t take $1000 for what you did 
for me ”; “Inever have a hankering for tobacco any more’ 

“One box of your Tobacco Boon cured me after 20 years 
habit ”’ ; “Used tobacco in all forms for 17 years; three boxes 
cured me’ ‘I cannot praise your Tobacco Boon enough. 
Other iecthere can also cure their sons’ “Used tobacco for 
almost 54 years and I cannot express my a. to you for 
putting me in my present condition.” 

Remember, a legal binding guarantee of results in every 
case, or money refunded. It will surely pay any one to send 
for Free Booklet giving full information of Elders Tobacco 
Boon. Home Treatment. Address 


DR. ELDERS’ SANITARIUM, Dept. 324A, St. Joseph Mo. 


ORIGIN OF THE YARD STICK—RBased upon the 
length of his right arm, the yard became England’s 
standard of measurement in the’ year 1101, by order of 
King Edgar. The yard is an Anglo- Saxon word mean- 
ing rod, and is akin to goad, as the ox-goad. This unit 
has been preserved by points on a metal rod imbedded 
in the masonry of the House of Parliament, London, 
and also by marks on another rod in the masonry of 
the Royal Observatory at Greenwich Park, England. 
The standards office contains copies of both. It is 
strange that the American yard has never been defined 


Brainy Diet 


“* Fat, oil, butter, cream and eggs certainly caused my catarrh and 
deafness, ‘but tere diet of lean meats, green vegetables, fruits, etc 


cured me in, afew weeks. My brain ae and com lexion improved 


ly, ifferent classes 
of foods cause Siferene eae but correct combinations cure. Foods 
which cause expectoration, catarrh, fevers, rheumatism, constipation 
etc., are specified in 4 very instructive booklets—sent for ten cents. 


G. H. Brinkler, Food Expert, Dept. 16, Washington, D. C. 


When our VACUUM CAP is used 
afew minutes daily. We accept 
no pay until you have tried the 
p 6) days and are satisfied. 
The Vacuum Cap is an appliance 
that draws the blood to the Hair 
Roots and starts a new health 
crop of hair. It stops Dandru 
ove the hair from falling out. 
ght by Doctors and men who 
know that it . the only reasonable HAIR GROW ER known to 
science. No Drugs Used. Write for , application blank, testi- 
monials, and booklet on “HAIR,” sent sealed in plain 
envelope, FREE. 


THE MODERN VACUUM CAP CO. 
E. 559 BARCLAY, DENVER, COLO. 


BEAUTIFUL ART POSESN 
Exquisite, entrancing portrayals of | 
“WOMAN BEAUTIFUL” 


Reproduced in attractive Duo Tint. 
These pictures are real gems of art — 
the most superb subjects ever shown 
in one collection. A full set of 12 Art 
Panels in handsome’ portfolio (7x10 
inches) and 70 lifelike miniatures of other 
classy and catchy den pictures will be 
sent for 50c, coin, money order or U.S, 
stamps. Same set of 12 hand-colored, 
$1.25. ORDER TODAY. 


Money back if not satisfied 
FLORENTINE ART COMPANY 


Dept. U-2, 2209 Prairie Ave, CHICAGO. ILL. 


‘ Order panels at once and we include 
4 FREE ‘ Free"’ a beautiful den picture in colors 


MORE BALD HEADS 
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of $100. 
shows eight styles of Meister Pianos. 


by law, and as fixed by the Coast Survey it is longer 
than the English yard by one one-hundred-thousandth 
part. The modern pace, or average length of a stride 
in walking, is also a yard in length, measured from the 
heel of one foot to the heel of the other. With the 
United States soldier a pace equals 30 in. for quick time, 
which calls for 120 steps a minute; and equals 36 in. in 
double quick time, which requires 180 steps a minute. 
The English soldier’s pace is 33 in. for double quick 
= with 175 steps a minute.—Louisville Courier-Jour- 
na 


Book with 
How to Entertain 230502 
and Riddles, 73 Toasts, 67 Parlor Tricks, 8 Fortune- 
Telling Secrets, 52 Money-Making Secrets, 22 Funny 
Readings. All 10c¢ Postpaid. 
J. C. DORN, 709 So. Dearborn St., Dept. 17, CHICAGO, ILL. 


CACHOO! Make the whole family 
and all your friends **just 
sneeze their heads off” without knowing why, 
with CACHOO, the new long distance arm- 
less enuff. Sent anywhere for for 25c 
90c a dozen. Catalog included FREE. 

P.T.& N.CO., Department B, ml. 


Scotch Style Calabash Pipes 


Why kill kill yourse er by smoking a 
stron, pipe * You can get a 
Scote labash that absorbs 
all nicotine and poisons and 
ensures a cool, sweet smoke. 
Money back if you are not 
satistied. 
THE ROYAL PIPE CO. 

243 Broadway, Nashville, Tenn. 


BENJAMIN AIR RIFLE 
at An air gun that will shoot through 


one-half inch pine easily. Many times 
more powerful than spring guns. Uses com- 
pressed air, same as air brakes, rock drills, etc. 15¢ 
pays for 1,000 shots, (delivered 30 cents). Practical for small game. 
37 inches long. Walnut stock. Nickel barrel, Takes down. Fully 
Guaranteed. Sold by dealers everywhere. If your dealer does not 
carry it, write us. Sent prepaid east of Rocky Mountains on receipt of 
2.50. Pacific Coast and Parcels Post Countries $3.00. Circular free. 


BENJAMIN AIR RIFLE & mK MFG. ©O., 2002 Frisco Bidg., ST. LOUIS, MO. 


3 YEARS TO PAY 


for the Sweet-Toned 


Meister 


PIANO 
We Pay the Freight 


If the piano proves to be all we claim for it, and 
you decide to buy it, these are the terms of sale: 


? $1.00 a Week or $5.00 a Month 


No cash payments down; no interest on payments—no extras of any kind. 
Piano stool and scarf free. Sold direct from the maker to you at a guaranteed saving 
SEND NOW FOR OUR BEAUTIFUL FREE CATALOG, which 


Our resources exceed $4,000,000. We sell more pianos 
direct to the home than any other concern in the world. 


ROTHSCHILD & COMPANY, [%¢n° Chicago, Illinois 


Make Money Easy 
AGENTS wanted in every 
county to sell the 

Golden Rule Knives with name, photo, lodge 
etc.,on handle. Agents earn $75 to $200 a month coiling our shears, 
transpare nt handled pocket knives and razors. Big profite, wack 
sales. Exclusive territory. Experience unnecessary. we TEACH 

Write today for terms 
and become one of our 
successful salesmen. 


GOLDEN RULE CUTLERY CO. 362 Wendell SL, Dept. 156, CHICAGO 
Does not chaf rhea 


SOLD ON EASY TER Se d for Catalog 
The limb factory ‘the world. 

H. ERICKSON ARTIFICIAL LIMB CO. 
17 Washington Ave., N., MINNEAPOLIS, Minn. 


Bot 70a do know good 
unes which are being made from the “| 
have resulted ‘n the beautiful 
that brings to 7 exe ons disappointment to the 


of 
Right now ty f abso= 


men who have already al A jarge individual for- 
ness—men ati reputation—who are 
Produci 4 that have the size, shape, color and beauty plus the 
old time delicious flavor—a revival “back home” bran 
ete opportunity—an rtunit; 


jpare 
@nnually increasi 
will come at ence.” ust 


AMERICAN APPLE COMPANY 
606 Metropolitan Bank Bidg., Washington, D. C. 
Spiendid Openings for High Class Salesmen. — Write. 


| 
) 
/ 
a. Days J 
Free Trial 
in Your Own Home! = 
| 
ior 31, es » 
VU... 
Taken 


4 
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——ANY MAN CAN—— 
GET *1,000.00 


Who Joins Fritter’s $1,000 Class 
For goodness sake Reader, I, 
listen to me. Fritter, am 

talking to 
you! 


—Am saying, 
that yes, 


5,000 can be 
So get mighty *busy— write Fritter 
today. It costs nothing to investi- 
gate this remarkable hi, 000 class. 


5,000 Men Will Get $1,000 Each 


You, by acting now—today—can get the thousand allowed 
to your section. This money—$1,000 or more per man— 
= to mechanics, clerks, farmers, preachers, doctors, 

wyers, teachers —people from all walks in life—any 
man, anywhere—up to 5,000, who is willing to join Frit- 
ter’s $1,000 class. Nobody barred. Not a airy tale, fake 
or humbug; for listen—it’s going on daily—hundreds have 
received their thousand—some many thousands. If 
you can use $1,000—real money—payable $35 to $75.00 
weekly—say so—don’t hesitate—don’t ae a minute: but 
the thousand-dollar hustle—get your firs 

rst start, first taste of real independe Gase—power, influ- 
ence, luxuries—get these through Fritter, just as hundreds 
have done. Poor men joining his wonderful $1,000 class 


Without Capital, Without Experience 


—starting with only their nerve—finishing with th yes, 
za thousands of dollars. You, if willing to join hands with Fritter, 
can easily enjoy same abundant prosperity. Knowing the 
reason dispels all doubt — creates confidence — enthusiasm. 


Class Getting Over $2,000.00 Per Man 
4 Korstac (Minn. farmer) received $2,212.13 in 2 weeks; Zim- 
e. merman (Ind. _—_ $3. 856 in 30 days; Stoneman (Nebr. 
$3,841.68 in 60 days; Rasp (Kansas agent) 
73 Joel clerk) $6,800; Oviatt 

Clowa Hart (Va. farmer) $2,000; Wilson 
Ky. cashier) $3,000 in 30 days; Beem (Kans.) 
po $164.25 weekly for 3 months; Langley 
(Dak. liveryman) $115 first day. No wonder 


class. Reads like fiction, yet it's the gospel truth. 
Proven by sworn 


POPULAR MECHANICS ADVERTISING SECTION 


Make say Out Others’ Fun 


Pleasing the Public Pays Bie, Profits and owners of 
our famous I _— uently make from $8,000 to 
$10,000 every year. e everything in the Riding 
Gallery line from a nae ‘opunr Merry-Go-Round to the 
highest grade Carousselles. Bring in hundreds of dol- 
lars daily. It is a delightful, attractive, big-paying, 
healthful business. Just the thing for the man who 
can’t stand indoor work, or is not fit for heavy work. 

Just the business for the man who has some money 
and wants to invest it to the best advantage. Our goods 
are the finest appearing, easiest running, and most 
attractive line manufactured. They are simple in con- 
struction and require no special knowledge to operate. 
If you want to get into a money-making business write 
to-day for catalogue and particulars. 


HERSCHELL-SPILLMAN CO. 
Park Amusement Outfitters 
333 Sweeney Street, N. Tonawanda, N. Y., U.S A. 


THE COST OF SUBSTITUTING STEEL FOR 
WOODEN CARS—According to an estimate in the Rail- 
way Age Gazette, the cost of substituting steel cars for 
the present wooden cars is estimated at about $630,000,- 

At the beginning of this year there were about 
3,000 passenger cars in service in this country, built 
of all- steel construction. The total number of passenger 
coaches is about 54,600 so that the number of steel 
cars is about 5.3 per cent of the total. Of the cars 


I WILL SAFETY RAZOR 


BLADES keener than new. Double edge blades 5c. each. 
Single blades 2c. each. Write for mailing wrapper. 
P. MacNEILL, 167 Congress Street, Boston, Mass. 


Personal interviews. 


10 MINUTES’ WORK 
$6.50 Cash, Presto! 


» IT’S SOLVED. The long-desired, much wanted, 
f universal bathroom has come. Requires no plumb- 
ing, no water-works— no water sys- 
tems. 10 minutes to install—$6.50 to 
buy. The equivalent of any $200 bath- 
room. = cold running 
+» Water facilities. Cleansing, friction, massage 
Sectional View of * ‘Energizer and shower baths in any room. No tubs [ 
clean, bowls or buckets to fill. Simple, durable, handsome, sanitary. 
The dream of millions come true. Modern homes, modern bathing facil- 
ities within the easy reach of every man, woman and child in the land. 
No experiment. Used by U. S. Government. Over 200,000 delighted 
customers. With such an article, with exclusive selling rights, with 
Fritter’s help and your nerve you're bound to make from $1,000 to $5,000 
this year. It's not a question of ability, location or capital (for we 
give credit to active workers), but whether you act quic! ck enough 
to get into Fritter’s $1, 000 class. Once in you're good for a $1,000 
anyhow. Reese solicited 60 people—sold 55; McDaniels 20—sold 19; 
Lodewick 44—sold 39—17 orders in one day; Hart ‘*16 in 3 hours;* 
Wilson, **102 in 14 days."’ 


Address Fritter personally today—make him prove his claims, 
and above all that you too can get $1,000. Don't accept any- 
thing without proof. First get Fritter’s entire proposition—it's 
free. Then decide. Just a postal will do. 


M. FRITTER, Secretary and Manager 
ALLEN MFG. CO., 3460 Allen Bldg., Toledo, 0. 


AUTOMATIC 


Please Mention Popular Mechanics 


BIG MONE R YOU 


Selling our metallic letters for office wiadows. store fronts, and 
ey signs. Any one can put them on. Nice, roe busi om 


ig demand. rite today for free sample and full partix 
METALLIC SIGN LETTER CO., 406 No. Clark St., CHIC AGO 


Corner the Fun Market! 


Box Ball has taken fun lovers by storm—is cleaning up from 
$100.00 to $600.00 a month clear profit for Managers everywhere. 
One man with four alleys made clear 


$680.00 in 30 Days 


Bea Manager. All you need is energy, and 
ona small investment you can make the same 
profits, if not greater ones, right in your 
own locality. Box Ball is a clean, moral 
game—an exercise that fascinates the 
best class of men and women everywhere. 
New improved alley—noise less, fast,irre- 
sistible. Big, regular shaped ten-pins set 
automatically by the players—you just 
take in thecash. No help needed to ope- 
rate—no expenses of any kind except rent. 

Our Guarantee—you can set yourself 
up in a permanent, big-paying business on an 
investment as low as $120 to $300. If you are 
not satisfied after 30 days we take back the alley 
and refund what you paid us minus what you 
took in. Write for our proposition at once. 


AMERICAN BOX BALL CO., Box 364, Indianapolis, Ind. 
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Fun! There's gre & tino ont close game of Billiards or Pool than 


in any other home amusement. These fine, lively games inspire 


keenest sort of friendly rivalry. — 


are expensive games if played in a public poolroom, but very inexpensive if you have in your own 


BURROWE 


It needs no room—can be mounted on li 


special 
pactly folding stand. Quickly put up -” ae aside. 
exactly correct in proportions, and 


most expert t play 


Billiard and 
Pool Table 


or dining-room table, or on its own legs or com- 
izes range up to 414 x9 feet (standard), each size 
Some of the leading prof ls use the B 


Table for home practice. mot the highest type, can be executed with the utmost precision. 


$100 Prices, $6, $15, $25, $35, $45, $55, 
1= DOWN $75, etc.; terms, $1 or more down 
(depending on size and style) and a small amount each 
month. Full playing equipment free. 


FREE TRIAL—NO RED TAPE—0n rec eipt of first installment 
we will ship Table. Play on it one week. If not satisfactory return it, 
and on its receipt we will refund your deposit This insures you a free 
trial. Send today for illustrated catalog, giving full information as to 
prices, terms of payment, etc. 


THE E. T. BURROWES CO., 165 Spring Street, Portland, Me. 


constructed during the present year, 62 per cent will 
be all- —— construction, so that at the end of this 
year fully 9.3 per cent of all passenger cars will be of 
steel, while 3.5 per cent have steel underframes. The 
percentage of wooden cars in service has dropped in 
the last three years from 98.2 to 87.2 per cent. 


PRINT YOUR 


Larger $18, Rotary $60. Save money. 

srinting for others. All easy rules sent. 

for press catalog, TYPE, cards, paper, 
THE PRESS CO., Meriden, Connecticut 


MAKE $1 0 A DA selling Metal Frames 


with pictures under 
the BREAKLESS GLASS. 12 assortments 6x8 inches in sep- 
arate boxes. for only $1.75 prepaid by mail, one you sell at 35c 
each. ** Think of the profits.’’ Write for free illustrated circular. 
INTERNATIONAL METAL & FERROTYPE CO. 
Department B CHICAGO, ILLINOIS, U.S. A. Established 1891 


GO INTO THE 
Moving Picture Business 


FROM $46 to $60 STARTS YOU AND YOU WILL EARN 
‘The emall payment re QS MUCH IN 1 OR 2 NIGHTS 


quired wo get our machine 
will make more money $2 and more > t 
thousands of dollars inves- Y can be made exhib- 
ted in any other iting with our machine in 
ls, schools, churches, 
ters, etc., in your own and sur- 
rounding towns. We furnish 
everything—rent films, too, 
Write for particalars about 
our Moving Picture Machines 


Big ront 


y 
& W. SALES CO., 83% Temple Court Bidg., CHICAGO] 


am A SENSATIONAL MONEY-MAKER 
The Automat machine makes a picture in less than 20 seconds, 
Automatically. Itis the latest invention for street photogra 
phy. No sieeve, no electricity, no magnetism, plain, simple 
nd practical. It is very easy to operate, and full instructions 
accompany each machine. No experience is necessary 
Our Wonderful Ferrotype Sleeve Machines, best for pri 
fessional use, $15.00 and up. Regular Plates 14x24, 
ver 100. Mounts, 20c per 100. Postcards, 30c per 100. But- 
ton Plates for all button machines, 75c per 100. Brooches, 
c per Gross and up. Developer, 15c per set. All of our 
plates are Guaranteed. A it is required with every order. 
NEW YORK FERROTYPE CO. (inc.), Dept. 72 
16846 Delancey St. New York Oity, N. Y. 


Your Picture in a Postal Card 
IN ONE MINUTE 

The pictures are developed, toned and finished 
in a single developing solution. No experience is 
necessary. Price of machines §7.50 and $15.00— 
circulars describing our machines sent free. We 
are also headquarters for supplies for all minute 
picture machines 
AMERICAN MINUTE PHOTO COMPANY 
Dept. U, 720-728 W. 12th St., Chicago, Illinois 


The largest manufacturers and distributers of minute 
picture machines and supplies in the wor! 


I will send as long as they last my 25 Cent Book 


STRONG ARMS 
For 10c in stamps or coin 


Iilustrated with 20 full page halftone cuts, show- 
ing, exercises that will quickly deve beautify, 
in great strength in your shou , arms, 

without any apparatus. 


PROF. ANTHONY BARKER 
645 Barker Bidg., 10 W. 42d Street, New York 


trated circula: 
IF YOU OWN 
jouncements 

T CARD 


WILLIAMS, BROWN & 


_ Only $36.00 


This new 1912 Model has many improvements and double brilliancy. Write for illus- 
r of PLAN TE Lanterns of all styles and lights at bottom prices. 


LANTER 
ILLUSTRATOR 
With our improved famous ALCO RADIANT LIGHT. 


ERN we should have name to mailto you our regula, 


new slides and lecture sets. 75,000 Lantern Slides to rent. 


D MAUIO LANTERN reflects image of postcard or any other picture or 
object. Prices, $2.75, $12.50, $25.00, $60.00, express paid. 


EARLE, Inc., 918 Chestnut St., Philadelphia, Pa., Lantern Dept. 20 
Mi pe, Optical, Scientific, Photo Lantern Slide Supplies 


“Try This Shot— 
It’s Easy!” & 
S 
free 
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JONES SERVice 


QUALITY 


POWER Save money ant buy 
your equipment from the man- 
USERS ufacturer. For anything in the 
line of appliances for transmitting power— 
“Jones Service” and goods are unparalleled. 
We are the largest manufacturers of Machine 
Moulded Pulleys in the United States. No 
order too small for attention. No order too 
large to execute. Our catalog A-18 shows our 
complete line. “Jones Service” is Prompt 
Shipments, Reliable Goods, Right Prices. 


JONES SERVICE IS UNEQUALED 


In Power Transmitting Machinery. If you are 
not getting it—order direct from our factory. 
We are extensive manufacturers of Machine 
Moulded Pulleys, gears, hangers, shafting, 
bearings, belting, friction clutches, sprocket 
wheels and chain belt. 


W. A. JONES 
FOUNDRY & 
MACHINE CO. 


Mail Order Department 
1400 North Avenue 


CHICAGO, U. S. A. 


Factories, Mechanics, Shop, Laboratory or Home 


-Brecrbedy ought to KNOW and HAVE this 
GAS ENGINE. The rr 
The Planket Jr. The cnzine that makes 


1-2 horse power high le Gas or Gasoline En- 


is always at operator’s command. Write 
Send for circular and prices. Free for the asking. ii 


yor bverw furpose 


he 


The WATERLOO BOY GASOLINE ENGINE 

will run all day without attention, furnish exactly 
the power you need, maintain a uniform speed and 
Kes you money every hour it works. Uses either 


erosene or Gasoline for fuel— 

equipped for both at no extra charge 

The recent award of Gold Medal at Budapest, Hungary, in open 
competition with the best engines of all countries is clinch- 


leads the World 
oo Waterloo Boy in Construction, Power, 


Service add Dur ity. 
Has many important ex- — ¥ ability 
clusive features—Speed 
Lever works like throttle 
on a locomotive; old re- 
liable fly ball governor, 
automatic feed reguia- 
tion, open jacket, starts 
easy in Winter, inter- 
changeable parts, etc. 

Lowest in price because 
made in largest quanti’ . 
at low manufacturing cost, 
Guaranteed 5 Years. 
Book free. Write today. 

soline 


at the International 
Gasoline &0il Engine Show 


1021 W. 3rd Ave, Budapest,Hungary 


Waterloo, Iowa, 


“ GUARANTEED 
SERVICE” 

Run on gaso- 
line, kerosene, 
Cost less to run 


FIGHTING WITH GOLD BULLETS—We see in 
the press dispatches that “bullets of solid gold were 
used by the Yaqui Indians in fighting against Porfirio 
Diaz in the recent Mexican revolution.” It is related 
that in the hospitals, where many of the wounded sol- 
diers underwent operations, the discovery of the golden 
pellets was a common occurrence, yet this cheering in- 
telligence is tempered by the statement that “few pa- 
tients received enough of them to pay the doctor bills.” 
—Clinical Medicine. 


2 Don’t buy until you get our 
Get Our Price First prices and catalog describing 
our line of high grade 

CHICAGO ENGINES 
ENGINES 

You want the best at the lowest cost—investigate the con- 
struction simplicity, gee | of the “ Chicago” — none 


tter. Save ’¢ usual cost on Free Trial. Five year 
guarantee. Sizesltol4h. p. Write to-day. 


COLBORNE MFG. CO., 


GAS—GASOLINE—DISTILLATE—NAPHTHA 
Do the work at average cost of One Cent 
horse power hour. Immense saving by our onethedl 
of “‘pre-heating’’ the fuel. Built so perfectly that 
repairs cost less than $2 per year average. Every 
valve is and will not wear on the stem or 
slip inside. Freezing cannot injure bed as 

and base are se. Hammered steel cranks, cut 


‘GUARANTEED FIVE YEARS 


We are experts in engine building; have 
done nothing else for 
twenty-six years. 

reference is thousands 


catalog stating 
size wanted. 


WITTE IRON WORKS Co. 
1654 Oakland Avenue, Kansas City, Mo. 


sd until you investigate ““The Master 
Workman,’’a two-cylinder gasoline, 
kerosene or alcohol engine, superior 


to any one-cylinder engine; revolu- 


tionizing power. Its weight and bulk are half that of single cylinder engines, with greater durability. Costs Less to Buy—Less to Run. Quickly, easily started 


THIS IS OUR FIFTY-NINTH YEAR. 


Vibration practically overcome. Cheaply mounted on any wagon. It isa combination portable, stationary or traction engine. SEND FOR CATALOGUE 
THE TEMPLE PUMP CO., Mfrs., 442 West 15th St., CHICAGO 


( ap 
DM 
| 
| 
NGINE 
| 4 Ww distillate, any cheap fuel oil. j 
LP ~ develop more power. Patent throttle gives é 
j three engines in one. Many other exclusive F 5 
features— guaranteed 10 years—we pay 
/ freight—30 days free trial. Send for catalog today. 
ELLIS ENGINE CO., 3 Mullett St., Detroit, Mich. 
| 
EFFICIENTAND DURABLE (equal totwo extra 
men about the place) ; is perfectly governed by 
Today. 
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Immense Factory 
Cut the Cost of Your 
Special Stampings 


Any special sheet metal goods 


We — or parts that it would not pay 
= oy you to make in your own 
Stamping plant, we can make to your 
Spinning— | order. Our facilities “and 
Aluminum, experience enable us to make 
Brass, them just as you specify and 
Copper, at a price that will pay 
re , | you to have us make them. 
onel Shee 
Steel and Right Prices— 
Cupror Quick Delivery 


are insured by a modern up-to- 
date plant with a floor space of 12 
acres filled with time and labor 


Japanning in All 
Colors 


PORCELAIN saving equipment and machines 
ENAMELING | and manned by an experienced 
and skilled organization that is 
Tinning and Hot! keenly alive to your interests and 
ivanizing wants. Let us 
JOB WORK figure with you and 


point out a saving. 


Geuder, Paeschke & Frey Co. 
aie Dept. Milwaukee, Wis. 
Incorporated 1881 


$50 to $300 SAVED 


We are manufacturers, not merchants. Save deal- Direct 
ers’, jobbers’ and catalog house profit. I'll save F M 
you from $50 to $300 on my High Grade rom My 
Standard Gasoline Engines from 2 to 22h.p. Factory on 
— Price direct to you lower than dealers or 

jobbers have to pay for similar engines in 30 Days’ 
carload lots for spot cash. Free Trial. 


ALLOWAY 


Price and quality speak for themselves 
and you are to be the sole judge. Sell 
your poorest horse and ya 
5-H.-P. only $119.50 


Wa. GALLoway, Pres. 


1965 Galloway Station 
WATERLOO, IOWA 


-Great Engine 


We will ship you Schmidt’s Chilled Cylinder 
Gasoline Engine on your simple request without 
an order or any promise from you. You use the engine 


10 entire days—use it all you please. Then, if you 
don’t want it, send it back at our expense. If you 
wish to keep it, pay us only $7.50 and you can pay 
the rest in the easiest monthly payments. Send cou- 
pon or a postal card for all particulars. 


We Send This Engine Free 


We do this to prove that the chilled cylinder is the 
simplest and most economical engine ever built. We 
want you to see for yourself that it is better than any other 
engine that costs twice and three times as much, It is the 
only engine with the marvelous, powerful chilled cylinder. 
The engine with a spark retarder. The new type gasoline 


engine that has revolutionized the gasoline engine industry. 
The only engine good enough to send out on actual free tria’ 
Write for free catalogs. 


to sell itsel 


Ten Days 
Free Trial 
This is the 
first genuine 
free trial ever 
offered ona 


Satisfaction or 
money back. Write 
_for special proposi- 
_ tion. ll you pay me 


WM. GALLOWAY CO. 


For all 
Purposes 


Powered, Light Weight Cush- 
mgine measures out just enough 
— to do the work required. 
dvanced 4 cycle type. eight 
under 200 Ibs. 4h. p. rating but 
actually develops over 5h. p. 
Automatic TurotrLe Governor with 
Hien Grave Scueecer Carsureton 
Easy speed changing is but 
one of several marks of 
superiority. Special friction 
clutch pulley with belt and chain 
drive. Sold on 10 year guaran- 
tee. Write for booklet. 


CUSHMAN MOTOR WORKS, 2068 N. St., Lincoln, Neb. 


gasoline engine 
for farm and 
shop use. We 
want you to 
see that women 
and children 
can run this en- 
gine. Use the 
engine to run 
yourpumpsand 
any machinery 
you have. 


If you like this engine after trying it out 
for 10 whole days you can keep it ind 


take a long time to pay for it on easy 4 FREE BOOK 

monthly payments. Schmidt's Chilled COUPON 

Cylinder Engine is absolutely 
arantee ve years in every part. * 

Fhe biggest bank in Lowa backs our Reve. Co. 

$1000 challenge offer on our en- Set _ 


gines. Write tous promptly for 
particulars and we will send 4 
you_our_valuable book, ‘*How 

to Use Power" free. 


Davenport, lowa 
4 GENTLEMEN : — Please send 
4 me description of the wonderful 


Schmidt Bros. Co. gr 
Engine Works 


a Power,"' also Schmidt Bros.’ catalogs 
Department 


and full particulars of your free trial 
and easy payment plan. All free and 
postpaid. 


1192 
lowa / 
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fuel. Run on common coal oil, 


The most satisfactory en cagae built for general use to Middleditch Engines 


operate on gasoline or Are simple, compact and are simplest — safest — most durable — 
have all working parts accessible. Bearings are large sunning. 
with removeable liners, all moving pacts are accurately 30 days we 
made, well balanced and thoroughl 4 lubricated, in- i 
suring long life. All parts are interchangeable. Genuine Free Trial 


Fairbanks-Morse Give most power with least expense for 


Fairbanks-Morse Engines give you more for your Most liberal trial proposition ever made. 

money in intrinsic value any other. They are very If you rfect! 

economical in the use of fuel and develop full rated | tow 

power at slow speed—a fact that should not be lost ductory prices. They will surprise you. © 

sie! t of in engine est MIDDLEDITCH ENGINE 00. 105 Meldrum Ave., DETROIT, MICH. 


Other Engines for every purpose up to 500 h. p. 
Fairbanks, Morse & Co. ||| POWER AT LOW COST 
Wabash Ave. and Eldredge Place, Chicago Kerosene as Fuel ,33?%3. 


ERE is Power for you that can always a 

relied upon. The Colton Modern Kero- 

sene Engine is the most economical, 
simplest and most reliable Power Plant yet 
invented. Its many new improv 
patented features are most valuable 
and are not found on any other 
engine. Power is constant, s 
regulated without stopping engine 
— adjusts itself instantly to any 
overload — no cranking to start it. 
Ev. Colton is sold ler 4 positive, un- 


more power per rating = 
at 


Arthur Colton Co., 182 Brush st 


ENGINE GREASE DID DUTY AS BUTTER— 
Chief Engineer William Richmond of the steamer “As- 
bury Park,” ordered a tub of grease, which has a 
golden yellow color, to lubricate his engines. Rich- 


STOP! STOP! STOP!: 


United States Bonded Engine. The steamer was searched high and low; at last the 


tub, nearly empty, was found in a corner of the chef's 
gus,  Gensider ice-box. William Richland, the chef, had read the 


12~-ADVANTAGES--12 “Richmond” on the tub as “Richland,” and had mis- 


| 1st, Pays for itself in fuel saving in short time. taken the grease for butter he had ordered. 
nd, Blo wishent vibration. 3rd, Greatly reduced Many all street lawyers and brokers who have 
ball . 4th, Easily portables mounted a. summer homes on the Jersey shore commute on the 
Absolutely frost boat and often have meals aboard.—N. Y. World. 


most economical runnin; engine made. 8th, — 


ine with % sides. 9th, Smal 
on ery slow EN 


no et cost engine in the worl 12th, Small Steam Boilers, 
Made by reputable firm, 60 years in ‘Sen Pumps, 


H. P, up 


Grinders, Ikonographs, Stere- 
otropes, Postcard Projectors, 


F. Saws, Lathes, Miniature Railway Equip- 
United States Engine Works pes ment, Wireless and 
Send end postal Novel- 
* 1536 Canal St. CHICAGO, ILL. os ties. Large catalog 


mailed for 15 cts. 
preferred). 
Refunded on 


When you want anything and don’t know where to find it— 


write Bureau of Information, Popular Mechanics, Chicago PEM AMATEUR MECHANICS SUPPL) LY co. 


Try the Wonderful Columbia 
Kerosene Engine at our Risk 


Test it out on your own place for fifteen days. Give it the hardest engine test you can think of. Com- 
pare it with any other e: ngine. If the Columbia doesn’t develop more power at less cost, send it back 
quick. Noconditions. We are wees to let you be the judge and jury, Kerosene (common lamp oil) 
is by far the cheapest fuel today. The price of gasoline is climbing all the time, while kerosene 
remains the same, and in the right engine it lasts longer and produces more power per gallon 
than gasoline. You get ALL the — when you use a Columbia, because it is the right engine, 
It is the one really sim _ and perfect kerosene engine. It never bucks when you need it most. 
It is always on the j 


Write for Particulars of Our Big Special Offer 


We are going to double our output for next year. Wecan doit easily. It is just amatter of getting 

® engine users to test the Columbia for themselves. So we are making a great special money savin, 
offer on Columbia Kerosene Engines. This offer is liable to Sol wubirewe atany time, so write 4 for fu 

Sizes 2 to 16 H.P. particulars, for it is a money saver you would hate to miss. Free Book No. 17 full of engine facts you need to know, sent free. 


COLUMBIA ENGINE CO., 17 Fuller St. DETRONT. MICH., U. S. A. 
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“I’m Going to Make You 


Shop Foreman” 


“You have proved by your work that 


your training fits you for the job” 


This illustration tells the story of the promotion of an I. C. S. student—just another 


of the thousands of instances of I. C. S. success. 


Everywhere—in all lines of work—are seen such students, who are forging ahead of 
their fellows and are attaining positions of responsibility often far beyond their years. 
The rapid advance of these young men is not due to luck or chance, for an investigation will 


show that almost without exception they owe their promotion to spare-time study. 


While 


their less ambitious companions were spending their spare time in idleness these young men 


were preparing themselves for promotion and 
increased salary. 

Through I. C. S. help your salary can be 
raised—your job advanced far beyond the 
“just so much a week, and no more” limit— 
your success in life assured; and all this regard- 
less of your age, occupation, address, how much 
or how little you earn, or how much or how little 
spare time you have at your disposal. 

Just mark and mail the coupon, for this is 
the first step toward promotion. This step will 
bring to you, without any obligation on your 
part, full information as to how the I. C. S%. 
trains you for promotion and how to become 
foreman, superintendent or manager. 


Now is the time to start. 


Mark and Mail the Coupon TODAY 


International Correspondence Schools 
Box 872, Scranton, Pa. 


“ee 


SSS 


Please explain, without further obligation on my part, how! 
can quality for a larger salary and advancement to the posi- 


tion, trade, or profession before which I have marked X. 


Electrical Engineering 
Electric Lighting 
Electric Railways 
Electrician 

Electric Car Running 
Dynamo Foreman 
Wireman 

Mining Engineer 
Telephone Expert 
Surveyor 

Civil Engineer 
Automobile Running 
Agriculture 


Mechanical Engineer 
Mechanical Draftsman 
R. R. Constructing 
Concrete Construction 
Architect 

Contracting & Building 
Architectural Draftsman 
Plumbing & Heating 
Chemist 

Bookkeeper 
Advertising Man 

Civil Service Exams. 
Salesmanship 


2 


is} 
nN 


Present Occuptaion 
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Please Mention Popular Mechanics 
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up MARINE $4 A35 
22-HP. ENcINE °44= 


30 DAYS’ 
TRIAL. 
Money and Larger Sizes at 
Freight somal 
If You Are i 
Not Satisfied. 


Send for Our Marine Engine Book. 


Inside information on the engine question. Tells 
you what engine will give you the best service in 
your boat. If you are interested in a marine engine 
for pleasure or profit don’t fail to get this book 
before you place your order. Mailed free on re- 
quest. A postal card gets it. 


Sears, Roebuck and Co., Chicago 


1% Horse Power 
1% Hours 
For 1% Cents 


We know this Caille Perfection Special to 
be absolutely the greatest engine value on the 
market. Built by automobile men with auto- 
mobile machinery—runs economically on 
kerosene or gasoline—your two hands the 
only tools you'll need. The simplest con- 
struction of any power plant—your 14-year 
old boy can take care of it. Made of the finest 


material, every moving part works as smooth and 
sweet asa watch. Our free book tells how we make 


a better engine at a lower price than our competitors. 
Write e book 5-day free trial offer. 


CAILLE PERFECTION MOTOR CO. 
1207 Second Street Detroit, Mich. 


$48 


Complete and 
Ready to Run 


Fairbanks-Morse 
Marine Engines 


For Pleasure Craft, Speed amd Work Boats 


"THESE two cycle gasoline marine 

engines start easily without crank- 
ing, run smoothly and 
always develop more 
than rated power. 
They are easily hand- 
led, simple, reliable, 

werful. Extra 
arge bearings. 
Large hand-hole in 
crank case. All 


Absolutely Guaranteed 


Sizes: Two Cycle High Speed 3% to 24 H. P. 
* Two Cycle Low Speed 7% and 15 H. P. 
Four cycle engines also built in high speed and 
heavy duty types and for operation on gasoline, 
kerosene, alcohol and low grade fuels. 


Write for Catalog No. 449 TJ 


Fairbanks, Morse & Co. 


Wabash Ave. and Eldredge Place Chicago, Ill. 


¢€ suggestion of a French judge, who presided at a 


breach-of-promise suit, has aroused interest. The sug- 
gestion is that when young people become engaged, an 
agreement to marry should 
providing damages if it is broken.—New York World. 


be drawn up with a clause 


WN ANOS MICHIGAN SPEED WHEELS - 
TEVERSE GEARS & MARINE HARDWARE 


| ~ BO Send for our large 
ve Ne AT catalog of valuable 
information on 
: speed wheels, reverse gears and marine 
hardware. Everything new and up-to-date. 

jie Prices Right. Satisfaction Guaranteed 


A 
t We carry an immense atock and can make you prompt ship- 
nents and eave you money. Send for our free catalog teday 


ih MICHIGAN WHEEL COMPANY 


565 Canal Street, GRAND RAPIDS, MICHIGAN 


HORSEPOWER Clutch 
KEROGAS 


The most ee engine at 
the price. Thesimplest. The 
lightest. The =z one 
equipped with Friction Clutch 
Pulley, Retarded Spark, Fuel 
Injector, Governor and Truck 
Skids free. Readyto run. No 
extrastobuy. Price $65. Guar- 
anteed forever. Runs on Ker- 
osene, Gasoline, Fuel Oil, Dis- 
tillate, Alcohol. 4, 8 and 16 H.P. 
Air and watercooled. Write 
for circulars. 


Kerogas Engine Co. 
102 Fort Street West 
Detroit, 


Please Mention Popular Mechanics 
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Marine Engine Made. pos special tools. 
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POWER 
for YOU! 


Power from within! Strength 
that is more than mere mus- 
cular strength —the strength 
of perfect health, abundant 
nerve force — the strength of 

5 the perfect man now within 
your reach through Vibration! Nine people out of every ten are 
only half alive. They exist—they do not really live. How about 
yourself. Listen — 


All the Benefits of LIFE—STRENGTH—YOUTH 


may ier haa returned to you outed Vibration. For Vibration is Life itself. It 
will chase away the years like magic. Every nerve, every fibre in your whole 
body will fairly tingle with the force of your own awakened power! Stagnation 
simply cannot exist. You are made over—new—from head 
to foot. Your blood is sent humming along through every 
vein, artery and tiny capillary. Poisonous matters in your 
system are washed away. Your self-confidence—your self- 
respect — are increased a hundred fold. Yes, Vibration 
will do all this and more, much more. And it is within 
your reach. You can enjoy its wonder-working powers 
right at home, right in the privacy of your own room. 
You can give yourself the same identical treatments 
that you would receive in the offices of the world’s 
most famous specialists—all without extra char; 
The White Cross Electric You may P attw yourself Swedish Movement, ibrat- 
re 


Vibrator ing Chair atments, Electric Baths, Faradic or 
is the result of years of work a and Ge vanic Electric Treatments — just such treatments as you would 
experiment. t is utely Ss 

have to pay from $2.00 to $3.00 for Fe ae 


fect. If you have your house wired > 
for e you it for — yours without charge 
up as easi as an electric lam ; 

if not, it will run perfectly on its through the White Cross 


own batteries. Electric Vibrator. 


Special Offer for a Limited Time 


For a short time only we are making a remarkable Special 


Introductory Offer on the White Cross Electric Vibrator, in Dept. 1192 

order to place at least one of these splendid instruments in 218 So. Wabash Ave. 

every city, town and village in the country —an amazing offer Chicago, Ill. 

to those who write at once—amazing discounts—actual bottom 

prices direct if you act at once. Without pny — tion at all, please 
- send me, prepaid, your free 


Si coupon and mail it toda Get our eplendid big book on Vibration full particulars of 
FREE BOOK PREF book telling you all the marvels of ofits ‘ross Vibrator and your Special 
Vibration. Read what great scientists say. Post yourself on what 
it will do for you. Learn all about the White Cross Electric 
Vibrator and our limited offer. No obligations at all—send coupon, 
post card or letter today. 


Dept. 1192, 218 So. Wabash Ave., Chicago, Ill. 
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Winter Nights 
and 
Summer Days 


Make this the most profitable Winter 
you ever had. 


Build a Motor Boat, Sail Boat or 
Canoe. Invest your Winter evenings 
in Summer pleasures. 


Several thousand young men are 
glad they heard of the Brooks’ way to 
invest their time. We send you all the 
material and tell youhow. All you need is 
a chisel, hammer, saw and screw driver. 


A Better Boat at % the Usual Cost 


Every part is perfectly fitted before you receive it. The Brooks Knock-Down way is the only way you 
You do not have to know the first thing about mechanics. | can express your taste in yachting unless you're rich 
All you do is to follow simple instructions and fit the | enough to pay fancy prices. As you take your friends 
perfectly made parts together. And you can depend | upon Summer waters for 
absolutely on your boat. You know what’s under you. | delightful trips you will be Write for Catalog 
Every piece of timber, every rivet—it’s a part of yourself. | proud of the boat you built. Tells you everything about it 


Brooks Manufacturing Co., 8002 Rust Ave., Saginaw, Mich. 


3H. P. Single Cylinder . . 30 Ibs. 
6H. P. Double Cylinder ee. 
On P. Four Cylinder . . . 100 Ibs. 
Agate tly HIGH GRADE Motor that 
will give CONSTANT and EFFICIENT service. 
epee ially adapted for CANOES and LIGHT 
BOATS. Aluminum base, copper water 
jacket, steel shaft, bronze bearings. 
THE WATKINS MOTOR CO. 
837-839 West Sixth Street CINCINNATI, OHIO 


Made in the Largest Plant 
tm the World to 


2-cyele 


ALSO 3%TO 36HR 
by a big responsible concern. Write 
catal and shows you all about 

ie motors and how they are made. 


GRAY sneae CO., 292 U. S. Motors Bidg., Detroit, Mich. 


BAY STATE MOTORS | |Get This Power Boat at Maker’s Prices 


BUY DIRECT FROM MANUFACTURER AND SAVE DEALERS’ PROFITS 
**Perfect Simplicity’? and ‘‘Simple Perfection’’ are the results, 


This Toppan Power 
embodied in these Motors, of 15 years devoted to the developing Dory as illustrated 
et these essential characteristics, which enable us to put above is made of 
on the market a reliable and economical motor at a reason- best guaranteed ma- 
able price. Write for catalog, stating size and type (2 or terials and is the 
4 cycle) of motor wanted. We also furnish castings for 


standard rough 
these motors. of e 


ater 
world. Sat d reliabl d by U.S. Government in all departments. Send 4c 
BAY STATE MOTOR WORKS in si stamps " fo + catalogue, Atk for prices ‘and fac ots at bout Toppan Reversible Mo- 
tors, built with 2, 3, 5. on orse Power--and if you want to re CO. 


Successor to 
A. J. HOULE MOTOR WORKS dory, saving exactly’ HALA ? a for TOPPAN 


580 South East Street, HOLYOKE, MASS. | LERSEKNocK-Down Boat QuoraTions.__ 3 Haverhill St.__ BOSTON, \4A8S. | 


[On or Off in Five Minutes 


Makes a Motor Boat of ANY Boat AND 
also “makes good” on shore. 

Here is the famous original Portable marine motor, now 

adapted for also running a hundred different small 

machines ashore. Simple —light—strong—SOLD 

ON THIRTY DAYS FREE TRIAL. 


“PORTO” the Marine and Stationary 
Engine Combined —-TWO IN ONE 
A reliable 2 h.p. motor that will drive an 18 ft. rowboat 7 miles 


per hour for 4 hours on a gallon of gasoline, or in five minutes 
can be mounted for use in shop, laundry, barn, or any other place desired. 


Write Quick for new ‘‘Two-in-one’’ catalog, mailed free. Orders filled in order of receipt. Don’t delay. 
WATERMAN MARINE MOTOR CO. 1507 Fort St., W., DETROIT, MICH. 
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“Faultless System” Gives 
You the Right Foundation 


They come to you all erected, every rib bent to its 
ao position, sheer strokes, bilge clamps, gar- = 
board strakes all fitted and permanently fastened. ; 


You don't have to spend weeks in steaming and 
bending ribs and in assembling loose parts. 

You avoid all the drudgery of boat building—your 
work is pleasant and easy. 


“Boat BurLpinc Mave Easy’’ is a book which 
will be found interesting to any one who is going to 
build a boat. 


I show you how to save over 560 per cent on the 
explain why the ‘‘FauLTLess Easy TO 
Sysrem is mest practical and easiest 
method of amateur boat construction in the world. 

furnish plans, parts, erected frames or com- 
kinds of boats—SPEED BOATS, 
LAUNCHES, CRUISERS, PASSENGER AND TUG boats, 
also gasoline motors. 
Our boats are all desi by a well known naval 
architect and built by experienced men who 
know how. 


dvance Bulletin and tw: intorepting 
The Boat That Jack. Built 
** The Building of the Idylease ’’—mailed free. 


Valley Boat and Engine Co. 
1201 Hess Street, Saginaw, Mich. 


Scripps Motors 


Her owner, Mr. C. W. Kotcher, says —“ The two six-cylin- 
der Scripps engines were installed and completed only a few 
days before leaving on this two-thousand mile journey. With 
a trial trip of a few hours to test out the motors we 
started on our journey withouta single repair part of any kind. 
To say the equipment was entirely satisfactory is utting it 
mildly. The engineer has very little to do now in the engine 
room and I believe we can get along with one less in the crew.” 


All Scripps Motors from the 4 H. P., single cylinder to the 
100 H. P., six-cylinder engine, give equally good service. 
Send for catalog and booklet “ The Story of the Scripps 
Cruise,” telling of Capt. Claus Larsen'’s wonderful trip 
through the Niagara Whirlpool with a Scripps Motor. 


SCRIPPS MOTOR COMPANY 


Please Mention Popular Mechanics 


Mechanical 
Engineering 


and its many branches, is 
covered most thoroughly by 
our New Seven Volume Edition 


Mechanical Engineering 
and Modern Shop Practice 


These seven great volumes contain 3,992 seven by ten inch 
pages of information which is of vital interest to every pro- 
gressive mechanic. 

_In this wonderful work will be found instraction in Ma- 
chine Shop Work; Assembling of Machinery; Tool Making 
and Shop Management in such simple and comprehensive 
form that the student cannot fail to benetit by it. Every de- 
tail of mechanical engineering is thoroughly analyzed and 
treated, rendering the books of unusual value to the experi- 
enced mechanic and shop manager, as you will note by read- 
ing *‘Subjects Thoroughly Covered.” 

The Cyclopedia is supplemented with a series of practical 
test questions and includes over 2,327 full-page pla’ illus- 
trations, tables, formulas and “shop kinks.” 


Subjects Thoroughly Covered ——— 
Machine Shop Werk —Vercal Miling Machine —Moer-Drven Shope Shp 


Parts 
Boiler Accessories—Steam Pumps Air Compressers—The Steam Engine — 
he Steam Turbine — Indicators — Valve Gears — Retrigeration—Gas Pro- 
lucers —- Gas Engines — Automobiles — Elevators — Sheet Metal Work— 
Practical Problems in Mensuration— Mechanical Drawing — Drafting Room 
Drganization — Machine Design. 


TO PROVE THEIR VALUE TO YOU 


we will send you the complete Oyclopedia absolutely free 
for examination—just mail the coupon. Keep the books seven 
qayve—epply the principles to your work—test every formula. 
You will agree that they are all we state, and more Send 
$1.80 after examination and $2.00 a month until you have 
aid the special price of $19.80. The regular list price is 
$56.00 If the books do not meet with your requirements, ad- 
se us and we will remove them at our expense. 


ANOTHER GREAT OFFER With cach set is included a 


year's ( iting Member- 
ship entitling you to the advice of our business and engineering experts 
free. This will give you practical help in handling working problems 


which are too specific to be taken up in detail in the cyclopedia. A single 
problem solved for you might be worth more than the first cost of the books. 


Free Examination Coupon 
American School of Correspondence, 


CHICAGO, U.S. A. 
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ECT CUT. 


P 
LEGALE 


t, $17.50; 4% Carat, 


are GUARANTEED 
We Sell for Cash Only 


at the world’s lowest price. No retail Sees can buy from his 
jobber as as we sell. Note 8 to you: % carat, 
ask $150 per carat and t upward 


Same quality 


Cash Refund Guarantees Value! personally “examined the 


‘ou personally the 


mond and wish toaccept it. Wear it as jongas xo you vicate, we contract to refund all your 


m per cent, on demand. Diamo 


elsewhere must be sacrificed for 
legally our values. 


Send for Any Diamond you select from our big Diamond Book. Book, No deposit or 


required. W 


themselves, because anybody can see 


dis. com complete $102.00 | Your copy mai 


enormous value, quilty ond great 


tells about aioe! lan and wonderful protecting Legal Guar- % 
Diamond Book (Free) Tt tells how to Jud and buy a diamond safely and intelli- 
out immediate! 


e$ 60.50 | L. BASCH & CO Diamond Importers. Dept. F-347 


y on receipt of your name. Write 


AGENTS 
AWeek 


Il want a good man in every territory in 
the United States as local agent for one 
county, or as general agent for a number 
of counties. This is a new proposition and 
offers you an opportunity to make $45.00 
to $90.00 a week, and on up to $8,000.00 
or $10,000.00 a year. No experience is 
necessary; but, 1 want men— young or old 
—who will treat me square, follow in- 
structions, and who will do their level best. 


The only automatic 
device that HONES 
AND STROPS ANY 
RAZOR.---old style or 
safety blade. 100 
REWARD for a razor 
blade that can not be 
sharpened on the 
NEVER FAIL Sharp- 
ener, provided it does 
not need grinding. 

C. Wingo) sold 720 machines in six 
tauffer sent in third order 


One man (H. 
weeks, profit $1,080.00. 
for 300 machines. Stevenson is averaging 30 sales a 
day. Land office business right off the jump, orders 
everywhere. Kirgan sold 6 in ten minutes. Now 


orders six dozen lots by wire. Every customer 
pleased. Machine absolutely guaranteed in every 
particular for LIFE. 


Brand new business for agents. 100 per cent profit 
to you. Sales roll up everywhere. er a quarter 
million satisfied customers. Field untouched. Agents 
coining money. Get territory at _~ I want 1000 
representatives. Send your name and address on a 
postal card for complete information FREE. Terri- 
tory is going fast. rite today. Address Secretary, 


NEVER FAIL CO. 


1258 Colton Building, TOLEDO, O. y 


IMPORTED 
GEMS 
5 "THES BEFORE PAYING! 


These gems are chemical white sapphires 


a —LOOK like Diamonds. Stand acid and 
tire diamond tests. So hard they easily 
scratch a file and will cut glass. Brilliancy guar- 


anteed 25 years. All mounted in 14K solid gold 
diamond mountings. Will send you any style ring, pin or stud for 
examination—all charges prepaid—no money in advance. Write 
today for free illustrated booklet. special prices and ring measure. 

jianapolis, Ind 


WHITE VALLEY GEM CO., 901 P Saks Bldg., Ind 


wh 
VA 
SE 


Used 1n every civilized 
4 country on earth. Best 
S and cheapest light for 


own gas. 00 t to 2,000 candle: 
power, Agents wanted, Wri 
to-day for catalogue and 


THE BEST LIGHT CO. 


A HOMEMADE DIVING SUIT—The U. S. trans- 
port “Wright” struck a reef off the coast of Samar a 
few years ago, and sank so quickly there was_ barely 
time to launch the boats. It was found when daylight 
came that:she rested across the reef on an even keel, 
with her upper main deck under only a few inches of 
water. Pending the arrival of a wrecking outfit from 
Cavite the transport’s second engineer decided to put 
in his time trying to locate the damage. It was impos- 
sible to do so without some kind of diving suit, so he 
proceeded to make one out of the crude materials at 
hand. <A binnacle cover was converted into a helmet, 


CLASS PINS vs 


a catalog with attractive prices 
nailed free upon request. Either style of 
pins here {Ilustrated with any three letters and figures, 
One or two colors of enamel. STERLING SILVER, 260 Q 
each; $2.50 doz. ; SILVER PLATE, 100 each; $1.00doz. 

BASTIAN BROS. CO. Dept. 672 ROCHESTER, N. Y- 


THE LATEST SCIENTIFIC DISCOVERY 


Bright, sparkling, beautifal. For brilli 
they equal the genuine, standing all test a 
azzle experts. One twentieth the expense. 
mt free with privilege of examination. 
For particulars, prices, etc., address 


THE R. GREGG MPG. & IMPT. CO, 
Dept.H, 517 Jackson Bivd., Chicago, IIl. 


Flash Like Genuine 


RIAMONDS. 


STYLE at 1/ ‘40 the cost--IN SOLLD GOLD RINGS 
Stand acid test and expert examination, We 
guarantee them. See them first—then pov. 
Special Offer — 14k Tiffany ring 1 ct. $5.98 
Gents ring 1 ct. $6.98. 14k Stud 1 ct 86. Sent 

i C.0.D. for inspection. Catalog FREE, shows 
full line. Patent ring gauge included, 10c. The 


Baroda Co., Dept. AS, Leland & Dover Sts., Chirago 
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Snappy, Stylish Suit 


A suit that your tailor would ask $25 or $30 
for. We deal direct with the consumer—no 
middlemen’s profit to pay. You can wear 
tailor-made garments at less than readye 
made prices, We make you a stylish, per- 
fect fitting, better wearing suit than you can 
possibly buy from your local tailor or dealer, 
and save you money. 

We make suits and overcoats to order for 
$12 to $24 and prepay express. 


We Send You Our 

Style Book and Samples Free 

Make your selection from our Style Book, 
which contains cloth samples of the latest 
weaves and designs, most carefully selected, also fashion 
plates showing the swellest, classiest, snappiest styles ever 
created. itis absolutely free. Send for it today. 

There is positively no chance for a mistake with our 
simple, ye* perfect, system of home measurement. 

Remember, we aim to please every customer. We have 
been making honest tailored clothes at rock-bottom prices 
for the last 15 years. The Fort Dearborn National Bank, 
of Chicago, will tell you that we are responsible. We want 
local agents in your territory. 


Madison Tailors,**' Siac 


Instruments 

You get these marvelous attachments 
superb harp, Tyrolean zither, con- 

cert guitar and artist banjo, FREE 

with every celebrated WING piano or player 


iano. You can play as well as the most ac 


al. We ship, pre . for four weeks Free 
rial a WING with these unprecedented addi- 
tions. rite today for big piano book an 
details of wonderful offer. 


WING & SON, Dept. 1192, 9th Ave. and 13th St., NEW YORK CITY 


using an ordinary brake deck-pump for an air-pump. 
Air was supplied by a 50-ft. length of 1-in. hose con- 
nected with the pump by fittings of brass. Some old 
sheets of tarpaulin made the suit, which was _ made 
water-tight by being tightly laced up with strips of 
tarpaulin. For a long time the ingenious amateur diver 
was sorely puzzled how to weight his shoes, but he 
finally did so by attaching the carpenter’s hammer and 


Here’sa winner. Get busy. Wonder- 
ful invention. The Easy-Wringer. 
Every woman buys. Think of it! 
A oall-arinaing mop. No puttin 
hands into dirty water. No soiled clothes. Can use scald- 
ing water containing strong lye. Two turns of crank 
wrings out every drop of water. No talking necessary — 
just show it and take the order. Agents coining money. 
WRITE FOR FREE BOOKLET AND INFORMATION TODAY. 


| THE U. S. MOP CO., 1476 Dorr Street, TOLEDO, 0. 


Carry a Texas Gun 


A new Watch Fob idea and the catchiest that 
has ever been offered in this line. Makes 
a hit everywhere, attracts attention be- 
cause it carries an air of Western romance. 
Made within gun shot of the Alamo, 
Cradle of Texas liberty. Miniature of the 
Cowboys’ equipment. Reminiscent of the 
wooly days of the great Southwest. 
Holster of good leather, metal gun slipped 
inside ready to be pulled. Holster stamped 
like cut, or your initial burnt on it. 
Asuitable gift, certain to please young and 
old of both sexes. Send 25 cents to-day 
and we will send you one of these fobs by 
next mail. $1.00 will bring 5 fobs. 


ALAMO LEATHER & NOVELTY COMPANY 
| Desk P.M. 418 Ave. D., SAN ANTONIO, TEXAS 


THE NEW 
CYCLOPEDIA OF 


ENGINEERING 


At Half Price 


Every Engineer must read if he would progress 
—the biggest men in the field can’t go around 
telling what they know—but they can write it. 
And you can read it—in our New Cyclopedia of 
Engineering—the most valuable set of books on 
this subject ever offered to Engineers. This Cyclopedia 
has just been revised—it's right up to the minute. 

_ These books cover every subject you are likely to meet 
in practical engineering. They are interestingly written 
by well-known authorities and are not only valuable for 
studying, but also as permanent reference books. 

The seven books contain 3,300 pages, size 7x10 inches, 
and over 2,500 illustrations, full page plates, diagrams, etc. 
The regular price of these books is $36.00, but as a special 
introductory offer we have put the price at $19.80. 


$1.80 Down $2.00 a Month 


Shipped express prepaid so you can examine them 
before paying a cent 
This petee and these terms make it easy for any engineer to 
secure the valuable set of books. Read the brief description 
below and see what you will get when you mail the coupon, 


OUR PROTECTIVE GUARANTEE 


Send for the Cyclopedia of Engineering, examine it carefully 
and if, at the end of seven days, you see that you need it, send 
us $1.80 and $2.00 each month thereafter until the total, $19.80, 
has been paid. If the books are not satisfactory—don’t send us 
a cent--we will pay all charges. Use this coupon. We abso- 
lutely protect you against loss. Signing the coupon does not 
obligate you in any way. 


READ THIS SYNOPSIS 
Construction of Boilers—Boiler Accessories—Fuel Econo- 
mizers—Mechanical Stokers—Steam Pum Steam En- 
gines—Indicators—Valve Gears— Steam Turbines — Gas 
and Oil Engines—Fuels—Automobiles—Carbureters—Loco- 
motive Boilers and Engines—The Air Brake—Single-Phase 
Electric Railway — Elevators - Marine Boilers - Marine 
Engines — Heating and Ventilating Compressed Air 
Transmission—Absorption and Compression Refrigeration 

Ammonia Machines-—- Direct Current_Dynamos and 
Motors—Management of Dynamos and Motors—-Electric 
Wiring — Electric Lighting, etc. 


ANOTHER GREAT OFFER With each set ia included a year’s Consulting 


Membership entitling you to the advice of our 


business and experts free. This 
will Rive you practical help in handling working problems which are too 
specific to be taken up in detail in the cyclopedia single problem solved 


for you might be worth more than the first cost of the books 


FREE EXAMINATION COUPON 


American School of Correspondence 
CHICAGO, U.S.A. 


Please send set Cyclopedia of Engineering for 7 days’ free examination, 
I will send $1.80 within 7 days and ag a month until | have paid $19.80; or 
notify you to send for the books. Title not to pass until fully paid. 

Pop. Mech, 2-12 
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inNew and Used 
Electrical Machinery 


Do you want to save from 25% to 75% when next you buy 
electrical machinery of any size, or kind of current? If so 
see our bargains in motors and dynamos, new or used. 


And we will buy from you any used machines which you 
wish to trade or sell us. Hunt up you old motor or dynamo, 
one or many—then write us. e will pay cash, or trade 
other machines, or supplies. You say which you will choose. 


The Only House in the World With 
a Real Guarantee on Used 
Machinery. Same as We 
and Others Give on New. 

Why not? We first put en through 

our excellent —~ and we 

know things are O. ence our 
rigid guarantee. 


What have you to sell right Le | 
What should you turn into money? 


“Bargain Bulletin No. 21” 


Gives hundreds of attractive ba nm new and used Motors 
and Dynamos and other Electr —) 2 Send for a 
copy or as meng as you wish. 
We repair machines of al! kinds. 
Rep air Dept. You will appreciate the prompt- 
ness as an as the efficiency of this department. Machines are 
shipped tous from all over the country for high grade rush work. 
We Do Not Handle Novelties or Toys 


\) The F. Bissell Co. 


“ The House with the Stocks” 
226-230 Huron St., TOLEDO, OHIO 


The Holtzer-Cabot 


ANTI-TRUST 
ANTI-RUST 
ANTI-“CUSS” 


A. C. Motors 


Single Phase, Induction Type 
From 1-20 to 5 H. P. 
Will drive anything from a delicate 


diamond drilling outfit to a large 
printing press, 


Write us for Bulletin 330 P. 


The Holtzer-Cabot Electric Co. 


BOSTON, MASS. and CHICAGO, ILL. 


Breast Drill 


A 20th Century Wonder 


Runs on A. C. or D. C. Current, 
Either. Forward or Backward. 
A Very_Rapid Machine for Tap- 
ping: Carry Your Drill To Your 

ork. More Convenient in Shape 
than a Common Breast Drill. 
Especially Designed for Manufac- 
turers and Repairmen. An In- 
vestment with Guaranteed Profits. A 
Postal will bring you Descriptive 
Booklet. 


THE TEMCO ELECTRIC MOTOR CO. 


Drill Dept. LEIPSIC, OHIO, U.S. A. 


The Temeo Electric 


EXCELSIOR 


A Thoroughly Practical 
Learners’ Telegraph Instrument 


Designed to fulfill all the requirements of a 
short line apparatus at a very reasonable 
cost. A copy of “‘Philosophy and Practice 
of Morse Telegraphy” with each instrument. 


No. 180, 5 ohms, for short lines........- $1.15 
No. 181, 20 ohms, for lines up to 5 miles.. 1.30 


OUR CATALOG 24P 


Consisting of 192 pages, contains over 1000 
illustrations with descriptions of ‘“Something 
Electrical for Everybody ’’ mailed on request. 


WRITE FOR IT — NOW 


MANHATTAN 
ELECTRICAL SUPPLY CO. 


17 Park Place 1145. 5th Ave. 
NEW YORK CHICAGO 


hatchet minus the wooden handles to the heels. - These | 
tools had been left in the lifeboat aft¢r some slight re- y 
airs, otherwise the engineer would have had to forego 

is diving operations. <A coil of rope from the sub- 
merged upper deck of the transport served as a life 
ine. 

The makeshift diving-dress was a complete success, 
and the amateur diver had the hole in the ship’s bottom 
located when the wrecking-crew  arrived.—American 
Marine Engineer. 


GOODS for EVERYBODY 
Lamps, House Lighting Plants, Tele- 
phones, Xmas Tree and Flash Lights j 


Toys, Railways, Baginen,” Dynamos, Motors, Belts, Bells, Bat- 
teries, Books. Fortune for agents. Big Catalogue 3 cents 


OHIO ELECTRIC WORKS, CLEVELAND, OHIO 


ICAL NOVELTIES 


We are Western Agents for The Electro Importing Co. 
Same Catalogue—Same Prices. We also carry a com- 
plete stock of electrical supplies, trains, toys and pocket 


cigar lighters. Send 4 cents in stamps for atalogue. qi 
ANDERSON | LIGHT & SPECIALTY co. 
140 No. LaSalle 5 St. “Devi. A. CHICAGO, ILL. 


The most wonderful and fascinating study of the 

age. Everybody should have a copy of the new 
“VOLTAMP ELECTRICAL PRODUCTS” 
our 112-Page Catalog, now ready. The most complete and interestin 
book ever issued. Full of illustrations and descriptions of ha LTAM 


Novelties—Motors, Dynamos, Telegraph and Wireless Instruments, 
trical for the experimenter. he greatest line of MIN TRE 


ELECTRIC RAILWAYS ever shown, Catalog with valuable 


coupon sent only for 6 cents in stamps or coin. ‘No postals answered.) 


VOLTAMP ELECTRIC MBG. CO.., Yoltamp Block, BALTIMORE, MD. 
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Electrical tracks, switches, trolley 
cars, dynamos, motors, dynamo castings, gas 
engine castings, everything for the young elec- 
trician. Send for our complete catalog ‘‘B.’’ 


The Carlisle & Finch Co. 
| oe E. Clifton Ave. Cincinnati, Ohio 


Have You Got a Young EDISON? 


If so, the most_appropriate present to him will 
be our Static (Wimshurst Machine.) Gives a 3 
inch spark. Over 8,000 experiments can be per- 
formed with the machine, just tarn the crank, the 
machine does the rest. Harmless and foolproof. 
The most appropriate present for the boy. 

+h mac ine guaranteed for one year. 
Size 8x5x11 inches. Weight 3 lbs. 
RIC 3.75 
Send for our free new klet giving a lot 
of experiments to be performed with this 
machine. Sen ~H, to-day 4c. postage for our 
famous 196- Electrical Encyclopedia 
No. 9. 400i feetrations and lots of electri- 
cal Postals answered. 
THE ELECTRO IMPORT’ 233a_Fulton New York City 


AMERICA’ GREATEST. CREDIT 
HOUSE FURNISHERS will send Free 
their great Book—Secrets of low prices and 
Easy credit on everything you want. 

STRAUS & SCHRAM, 1201, 35th St., CHICAGO,I LL. 


Bracelets have been worn from time immemorial, but 
few wearers of the golden bands of the present day 
know that they were once used to distinguish the in- 


sane. Before lunatics were confined to asylums they 
wore an armlet for distinction.—Philadelphia North 
American. 


Jump Spark Coils and 
Force Feed Lubricators 


At greatly reduced prices. We have come into possession of 
a job lot of these goods and will close them out as follows: 

Coils .80, Two Feed Oilers .90, Four Feed Oilers 
$1.20, Six Feed Oilers $1.50. Coils are the round type- 

two or three different makes. Oilers a standard make. Some 
slightly used, some are new—all have been tested, the defect- 
ive ones being sold for junk. Sold singly or in lots— send 
money with order. 


KRICE CARBURETOR CO., 7 Charlotte Ave., Detroit, Mich. 


AGENTS sreorrer FREE 


Write for terms 
and free outfit, 
while the propusi- 
tion is brand new 


Give this $3 Automatic 

Stropper Free with ev- 

ery sale to introduce our new goods. New selling 

= that gets the encase, Sells in home or 
town or count 


THOMAS MEG. 8448 Wayne St., DAYTON, O. 


We Ship on Approval 


without a cent deposit, prepay the freight and allow 
Ato DAYS FREE TRIAL on every bicycle. IT ONL 

STS one cent to learn our and 

aruclous offers on highest grade 1 is 

FACTORY PRICES 

a pair of tires from ary- 

one atany price until you write for our new large Art 

Catetes and learn our wonder /ul proposition on the first 


sam bicycle oin, ‘our town 
RIDER AGE every “where are making big 
money exhibiting and selling 


RIDER | We Sell cheaper than any other factory. 

TIRES, Coaster-Brake rear wheels, lamps, 
fepairs and sundries at Aa// usual prices. Do Not Wait; 
oday for our latest special offer on “Ranger” bicycle. 


MEAD CYCLE CO. Dept.8108, CHICAGO 


Don’t stick along at an under job through all the best 
years of your life. Don't let the humdrum drudgery of 
every-day routine CRUSH your ambition, Don’t be satis- 
fied with merely pushing a saw and driving nails, Learn 
to PLAN as well as to work—to use your BRAIN with 
the same skill that you use your hands. Learn to fill a 
BIG SALARIED job—the kind of a job that hundreds of 
other men, with no more natural ability than you, are 
filling with ease and success. 


How You Can Learn More and Earn More 


You can MASTER EVERY DETAIL of your line of work. 
EVERY BRANCH of building construction, EVERY ANGLE of 
architecture and carpentry—can do it in your spare moments and at 
almost no expense at all. You can have the knowledge and experi- 
ence of over FOUR SCORE EXPERTS at your command ready for 
instant use whenever you want it—can fit yourself to fill any first- 
class above you that you desire — simply by allowing us to 
place in your hands, this great ten-volume set, your sending 
us one cent in advance. 


THIS CYCLOPEDIA OF 


Architecture, Carpentry and Building 


is the most exhaustive, comprehensive and practical work on the 
building trades that has ever been published. It covers every detail of 
building construction from foundation to flagstaff, from common car- 
penter work to reinforced concrete and steel, from masonry to heating 
and ventilation; from specifications and estimates to building laws 
and superintendence. It covers all the PRACTIC AL things that you 
WANT TO know, all the things that you’ve GOT to know if you're 
going to be a success. It contains over 4,000 drawings, full page 
plates, diagrams, etc., bas 4,760 pages, is bound in handsome half 
morocco and printed on special paper in large clear type. No CAR- 
PENTER, CONTRACTOR or BUILDING OWNER can afford to 
it a single day. 


Get these books FREE and see for yourself 


just what they are before you send us a single cent. Look them over 
carefully at your leisure, keep them for seven days before you decide 
whether you want them or not, and then if you don't believe that each 
volume is actually worth more to you than the price of the entire set, 
send them back at our expense and the transaction won't cost you one 
penny. If you do decide to keep them, our charge will only be $24.80, 
spread out thin in easy payments of only $2.00a month. We don't ask 
you to buy these books on our description of them. We don't ask you 
to — judgment. We simply ask you to get the books and see for 
yourself. 


Free with every order received before March 1, 1912 


With each set is included a year’s Consulting Membership entitling 
you to the advice of our business and engineering experts free. This 
will give you practical help in handling working problems which are too 
specific to be taken up in detail in the cyclopedias. There will be no 
limit to this service. A single problem solved for you might be worth 
more than first cost of the books. Order the books now. 


American School of Correspondence, Chicago, U. S. A. 


FREE EXAMINATION COUPON 
American School of Correspondence, Chicago, U. S. A. 


Please send set Cyclopedia of Architecture, Carpentry and Building 
for seven days’ free examination. I will send $2.80 within seven days 
and $2.00 a month until I have paid $24.80 or notify you and hold the 
books subject to your order. Title not to pass until fully paid 
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Here is your 


TAGENTS, SALESMEN, GENERAL AGENTS | 


ACHINE for the home. 
Price within reach of all. 


rounds out any part of the face or body. 


Landon 
Shea, first order 


4 told me the truth. Sells 
orders a dozen. Few 
Schaefer, ** selling 4 out of 5 demonst 


this work my entire time.’ 


entitled ‘‘The Power 


a, permanent money making business. An 
article that is sold on a guarantee if not satisfactory, money refunded. 
World’s oat gift has been realized by this new invention. The BLACKSTONE WATER 
VACUUM MASSAGE M. Easy to operate, no cost. Lasts a life time. 
ion convinces the most skeptical person. Men, women, 
everybody stops, look and become amazed, want to try it — want to buy it. You can make 
more money than you have ever dreamed of. 
Brings back beauty, tints the flesh with nature’s own color, leaves the cuticle like velvet, 


use. Pains of the human body can be given almost instant relief. Endorsed — 
by leading doctors and masseurs. Pronounced the wonder of the 20th Century. 

took eight orders first eight hours: Mrs. 

36, M argwarth says, ‘‘l am making sis. 00 every day. 

You have a gold mine for an agent. Express 72 machines at once. Rogers says, “‘never © 

_4 Saw its equal. Ship 60 machines by fast express. 

Id fire. Ship odes of three dozen by fast freight.’ 


rations. Will soon Fa my regular position Ae give 
is took three orders fi rst hour. 


saw for merit and money making.’” On request, above re Aa will be furnished. 
ness, that’s why it is easy. Territory with protection given free to active A... 7/ 
petition. Nothing in the 
) world like it. 
United States and foreign 
patents. FREE, _— big book 
and the Love 


| Of Beauty and Health.’ 


, winkles disappear through its 
lowell 12 the first day, ; 52 first delivery. 


**Just received sample, You 
, Vaughe 
once. Sure is fast seller.’’ W. 


Says, best article he 


We own all 


as 


MOTOR BOB 


AIR COOLED 4-CYCLE 
2 Horse Power GASOLINE MOTOR 


A PRACTICAL MINIATURE AUTO propelled by a small 
gasoline motor. The greatest instructive, mechanical device 
ever invented. Boys a 

obs. Any boy of twelve years and up can build and operate 
the Motor Bob. Send 2 
“HOW TO BUILD A. MOTOR-BOB, which contains simple 
drawings, instructions for building and 
operating and list of 


Dept. 14, MOTOR BOB M MF G. CO., Main & Amherst Sts., Buffalo, N.Y. 


Mend all leaks instantly in granitewa: ot water bags, tin, copper, cooking utensils, etc. 
No solder, cement or rivet. Any. can use Fit any surface. Smooth. 


|AEROPLANEMODELS| 


First Edition 1912 
Catalog of the high- 
is a est grade Supplies, Fit- 

tings and Accessories, 
sent ‘free on _ application. Listing an entirely new and 


complete stock of Models. Knocked Down and Complete, 
ready to Fly. 1000 foot ** WHITE RACER," The Original **3 footers’’— 


Bleriot, Antoinette, 337 Ad Street 
Wright and Nieuport. The White Aeroplane Company, BROOKLYN, N. ¥. 


“IDEAL” AEROPLANES 


Sample box, 10c, Complete box, asso 250, 
agents. W Write today. Collette 00., Box’ 1116, Amsterdam, N.Y. 


boats, 


Marine Engines from 
2 to 8 H. P. $40 to $450 


No Batteries—No Magneto— No Timer—No Coils 


Nothing to get out of order—only one wire on whole ignition 
system. The 1912 Perfection Motor and Perfection Ignitor combine 
to make a guaranteed trouble-proof heavy duty power plant for tow 
fishing boats, oyster boats, ferry boats, work boats and all 
craft contending with severe weather conditions. j 


Perfection Heavy Duty Marine Engine 


For boats that must be used every day inthe year in both fair and foul weather, 
this simple, durable and efficient marine power plant is the motor to bank an 
rely on—an engine that requires no tinkering—it works equally well in fresh or 
salt water, tidewater or stream, calm or storm. 


CAILLE PERFECTION MOTOR CO., 325 Caille St., DETROIT, MICH. 


Send for our new Perfection Marine Engine Book that fully 
describes the Perfection Ignitor—write today for this free book. 


are guaranteed to fly > 
will urchase complete materials 
l over the world now building Motor 3.0 to mca our 3-foot BLER 0 [ 
MONOPLANE, with plan and directions. (E — 25c. extra.) Plan I 
© for our co mplete instruction booklet, and directions only for this Bleriot Model, 15c. postpaid. 
$6. 00 »mplete materials to build 3-foot ‘‘ IDEAL’? WRIGHT 
PLANE, with pi: an and directions. (Exp. 40c. extra.) 
Plan and Gani only for this ‘* IDEAL’ WRIG HT, Bc, postpaid, 
Send stamp for catalog of “IDEAL” MODEL AEROPLANE SUPPLIES | 
Ideal Aeroplane & Supply Co., 82-88 West Broadway, New York City 
Grow Mushrooms . 
For Bi d Quick Profits The faster the automobile goes the sooner the ambu- 
= oe lance may overtake it.—Chicago News. 
I can give practical instructions worth many 
dollars to you. No matter what your occupa- 
tion 1s or where located, get a thorough knowl- | 
edge of this paying business. Particulars free. 
JACKSON MUSHROOM FARM || “Ten Tests of an Automobile 
4202 N. Western Avenue, CHICAGO ~ 7 : 
By Herman Amel, These tests tell just how to investigate an | 
automobile for ite weak points, and prove in advance its 
merits as a practical and economical car. The book shows you 
what a car should and should not have, and warns in plain, 
readable English the car not to buy, and why. Mailed to 
you for 10c. Worth hundred times the price asked. Get 
your copy today and learn all about automo viles. Address 
paid. Wonderful opportunity for HERMAN AMEL, 837, 76 W. Monroe St., Chicago | 
AT LA ST! ¢ An Ignition System 
that is Water-proof 
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have been prepared by 


sciences ever published. 


formulas; 

measurements; 
belting; mechanical powers; hydro- 
mechanics; strength of materials; 
shafting; boiler design; care of boil- 
ets; power of boilers; chimneys; 
exhaust heating; machine design; 
machine tools; slide valve; pulleys; 
cylinders and steam chests; pistons; 
gearing; transit surveying; triangu- 
lation; curves; radii and deflections; 
earth work; track work; electricity; 
etc. 


Advertiser’ s—How to plan and 

write an acdver- 
tisement; type and type measure- 
ments; points on printing style; 
display; preparation of manu- 
script; proof reading; engraving 
and printing methods; electrotypes; 
matrices; advertisement _ illustra- 
tions; magazines; newspapers; retail, 
department-store, general, trade- 
paper, and mail-order advertising; 
trade marks; circulars; advertising 
agencies; etc. 


fessions of which they treat as do these Handbooks. 
knowledge giving data and information that is hard to find in ordinary books. These Handbooks 
the well-known textbook writers of the International Correspondence 
Schools whose textbooks are recognized the world over as the most practical treatises on applied 
These Handbooks are consulting experts of the highest rank, and are the 
most powerful force in the world for the promotion of ambitious men. They are an indispensable 
help to quicker and better work that will command advancement. They are printed on a high- 
grade book paper in clear type, and durably and handsomely bound in cloth with gilt titles; contain 
on an average of 364 pages and 175 illustrations and are regularly sold for $1.25 each. 

SPECIAL OFFER.—We are selling these Handbooks, durably bound in cloth with gilt titles, at 
a special price for each Handbook of 50 cents. 


$1.25 Handbooks for 


No books in existence contain in so small space as much information about the trades and pro- 
They are little giant encyclopedias of practical 


Electrical Engineer’s— 


Mechanics; electricity; electrical 
units; symbols and quantities: phys- 
ical and electrical properties of 
metals and alloys; wire gauges; mag- 
netism; dynamos and motors; elec- 
tric batteries; alternating current 
apparatus; alternators; transform 
ers; wattmeters; electric transmis - 
sion; electric lamps; wiring, electric 
heating and welding; electromag- 
nets; controllers; car wiring; etc. 
Business Man’s—Arithmetic; 
tables; 
business forms; card systems; 
measures of extension; weight and 
capacity; time; value of foreign 
coins; duties on imports; bookkeep- 
ing; stenography; correspondence; 
postal information; financial terms; 
money and the money market; 
brokers and brokerage; patents; 
copyright and trade marks; corpor- 
ations; business law; publicity; etc. 


Stenographer’s & Cor- Plumbers and Fitters’ ;°°*** 


» pane to Arithmetic; involution and 
respondent eit e gin- evolution; powers, roots, and 
ners; shorthand am ; letters reciprocals: circles; decimals; 
of application; nm Remeron geometrical drawing; weights 
correct and faulty diction; and measures; formulas; men- 
business correspondence; type- suration; mechanics; hydro- 
mechanics; building construc- 
dressing; mailing; rates of tion; 
postage; duplicating work; etc. gas-fitting; plumbing; etc. 


Telephone and Tele- 


writing; abbreviations; ad- 


graph— __Useful tables; navigation; terrestrial naviga- 
mechanics; elec- tion; 

tricity; magnetism; primary ganization of a man of war; 

batteries; storage batteries; naval 

electrical measurements; tele- torpedoes; ship building; speed, 

phony; tests with magneto- tonnage, and fuel consumption; 

generator and bell; telegraphy; ropes; 


Morse telegraph systems; mul- signals; nautical memoranda 
tiplex telegraphy; etc. ete. 


Please Mention Popular 


Tenclo 


heating and ventilation; 


trigonometry, 
celestial navigation; or- 


ordnance; explosives; Name 


wind and weather; 
St. and 


No 


Building Trades—a‘s 


structures; strength of 
properties of sections; strength of 
rivets and pins; materials of con- 
struction; footings and foundati ns; 
masonry construction; woods used 
in building; qualities of timbers; 
joinery; framing; estimating; ele- 
ments of architectural de sign ; drain- 
age systems; plumbing fixtures; 
plumbers’ tables; heating and ven- 
tilation; gas and gas-fitting; etc. 


Bookkeeper’ s—Atthmetic; 
formulas; 
tables; money; percentage; interest; 
equation of accounts; money and 
the money market; business law; 
financial terms; banks and bank- 
ing; postal information; distances 
and time between various places; 
bookkeeping; business forms; card 
systems; modern office methods; 
cost accounting; bank bookkeeping: 
clearing house methods; etc. 


International Textbook Co. 


Box 872, SCRANTON, PA. 


e$ _.._..._ for which please send me 
the books “BEFORE wi which I have marked X. 


Mechanics’ Handbook Advertiser's Handbook 
Elect. Eng. Handbook Business Handbook 
—Bldg. Trades Handbook —_Bookk’per’s Handbook 
—Plum. & Fit. Handbook 
—Tel. & Tel. Handbook -— Mariners’ Handbook 


State 


Mechanics 


—Sten. & Corr. Handbook 
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Continued from Page 28 Front Advertising Section 


SEWING MACHINE BARGAINS—Slightly used rebuilt ma- YOU CAN’T LOSE! Mail 50 cents (stamps acceptable) and 
chines, all makes, $12 up. Write me your wants. Leroy Brown, we will send postpaid, the delightfully absorbing new Card 
sewing machine expert, 1216 E, Madison St., Baltimore, Md. Game “I Win—You Lose,”” with complete instructions for play- 

MAKE Y¢ 7N MIS a . ing. Entirely different from any other game. A most interesting 
of he Game for home or social diversion. If you are_not fully, im- 
Parts 1 and 2, tell in plain, simple language just how to make pressed with the beauty and class of Ween Lose’’—or 
50 different pieces, Full dimensioned working drawings and half should the Game in any way not meet with your entire approval 
tones of finished articles. Price 50 cents each or $1.00 for the —just remail it to us and the —— price shall at once be 
two volumes, postpaid. Popular Mechanics Book Dept., Chicago. refunded. United Games Concern, Inc., Beaver Falls, Pa. 

METAL WORK AND ETCHING— A 96- ate auiibeek for art MEXICAN PUZZLE RING, hand made of coin silver, intact 
metal workers telling how to make a great variety of useful and povcene you wear it, in —- —— = don't but neon be ot 
omamental objects such as desk sets, arts-crafts jewelry, ete. sembled in a minute, when you know how. An _ attractive ring 
Price, 50¢ _Dostpaid. __Popular Mechanics Book Dept. Chicago. and an interesting puzzle for young and old. Price, 60 cents, 


with full directions. Send measure of size wanted. The Bennett 
BEAUTIFUL ARTS-C RAFTS LAMPS — Anyone can make them Indian Trading Co., Albuquerque, New’ Mex. Wholesale and 
out of paper, cardboard and wood. 16 designs. Inexpensive yet retail dealers in Indian & Mexican goods. 
artistic. Complete book of instructions. Price 50c postpaid. " 

Popular Mechanics Book Dept., Chicago. 


INDIAN FINGER Trap—Loads of fun, Ten cents. Wm. B. 
Fisher & Company, Harrisburg, Pa. 


4 MAGIC TRICKS and Puzzles, 20c; first orders gets presents 
FOR MEN free. Bayles, 7408 Third Ave., Brooklyn, N.Y, 
JUST PATENTED—The Koko-Mo Suspender Belt. Does awa _MAGIC BOOK FREE—600 Tricks, Puzzles, etc. Send address. 
with suspenders, Instantly attached to, inside of aa Piet | Crest Trading Co., 10 Witmark Building, N. Y. 
Invisible. Adjustable. Trousers can’t “‘sag down’’ nor shirt NEW AND NOVEL JOKES—Great fun producers. So simple 
“crawl up.’ No pressure over the abdomen. In demand by a child can operate them, 1. The Spilt Jam (Look what 
mechanics and mill workers as well as by office and prcfessional you’ve done to the table cloth!!!). 2. Red Hot Cinder (Drop 
men. Agents can sell seven men out of ten. Send 50c for it on the rug or floor in front of fireplace). 3. Damaged Finger 
sumple belt and terms to agents. Money back if not satisfactory. (Deceptive blood-soaked bandage. Great sympathy is ex- 


Kokomo Belt Co., Kokomo, Ind. 


pressed by your friends). 4. on 
MATCHLESS POCKE LIGHTER s ai ' . “ goes mad. Mother is frantic). 5. Luminous Pence a frien 
upon receipt of LIGRTES — asks for a light, when you instantly hand him this pencil. 
ae Py you withdraw the protector from end of pencil and hanc m a 
lighted match). Price 10 cents each, | postpaid, _Address Pop- 
Detroit, Mich. — y onroe, ular Mechanics Book Dept., 318 W. Washington St., Chlcage. 


“WHY DARN SOCKS? It really isn't necessary if you send fi 
= to us ng pairs of ‘“‘Superior Linenweave’’ socks for $1.00, RARE COINS AND STAMPS a 
nen heels and toes, extra reinforced, special seamless process 
to make them fit, very dressy. Black, tan, navy, slate, wine, $7.75 PAID FOR RARE DATE 1853 QUARTERS, $20.00 for a 
grey. State size and color. Money back if not satisfied. Wind- Half-Dollar. We pay a cash tS. on hundreds of coins. 


yest Windsor St., Reading, Pa. Keep all money coined before 1880, and send 10 cents at once 


ou DO YOU COLLECT STAMPS? Write for 40-pg. novelty list of 

each Sand Tor bax OLD COINS BOUGHT AND page col 
and ci cireuiat Electro Stropping Co., 134 Shelby St., Detroit, Mich. selling catalogue just out, free. Buying oe catalogues sent on 


SAFETY RAZOR BLADES HONED, stropped and put in first of im stamps. William Hesslein, Malley Bldg., 
class condition. Double edge blades 2%c each; single edge 25c ~COINS—Sel 
dozen. 335 W. 39th St., Indianapolis, Ind. COINS “Selling | list of rare gold, 

GENUINE CALABASH PIPES $1 each. Special selected pipe ‘Washtenaw Ave Chicago, A. Tews, 2% 
$1.50 each guaranteed. Agents wanted. Calabash Importing Co., ~COINS—20 DIF — — = + 


book, 25e. 1,000 U. 8. sta Ss, 25¢, a 
made dead easy by using Sample box mailed, two Heights 
N._Dak. $15 CASH PAID per 1,000 for certain cancelled postage stamps 

GENTLEMEN. Learn how to keep the press in your trous- Send 10 cts. for price list paid. Acme House, 1737 Cold Spring 
ers for months at a pressing. 25¢ coin. H. D. Pendleton, Camp Ave., Milwaukee, Wis. 
PIPE SMOKERS—Send 25c silver for one of our Nicotine Poole, ‘oronation set complete, unused, 


Consume 


; fits any pipe. A. s. Mankin « Co., Alexandria, Va. STAMPS, 100, ALL DIFFERENT. FREE. Postage ic. Men- 

tion paper, Quaker Stamp_ Co. Toledo, Ohio 

GAMES A AND ENTERTAINMENTS ; VARIETIES CUBAN STAMPS 10 cents. List of 6.000 low- 

<l stamps free. Chambers Stamp Co., 111 P. Nassau St., 

LOTS OF FU N Ventriloquist Double Throat. Fits roof of York City. 

mouth; always invisible; greatest thing yet. Astonish and mys- MPS — 

tity your friends; neigh like a horse; whine like & puppy: sing fred “Costa 
a canary and imitate birds and beasts of the field and in 


forest. Lots of fun. Wonderful invention. Thousands sold. — Stamps bought. W. C, Phillips & Co., Glastonbury, 
Price only 10 cts., 4 for 25 cts., or 12 for 50 cts, Acme House, —— - 
1741 Cold | Spring’ Avenue, Milwaukee, Wis. AMPS— Fine, 25 all ui unused, 
TRICKS, MAGICAL APPARATUS AND SUPPLIES—Ama- py, acauainted, Penn Stamp Co., Box 267a, 
teurs supplied as well as the Great Professionals. Easy, interest- ee —_—___—__- 
ing and entertaining. Amuse and astonish your friends. Large 50 i used and 3 unused foreign stamps, 5c. W. L. 
illustrated catalogue of clever tricks for the pocket, parlor and Barrows, Box 12, Hartford, Conn. ; 
stage, price ten cents. Buy from real Magic Dealers. Send 10 DIFFERENT RARE COINS, 25 *, 20 different 50c, 5 
now, Read & Covert, 821 East 43d St., Chicago, Tl. ferent old bills, 25c, 10 different, 50c. Burgess & Co., 
PLAYS, VAUDEVILLE Sketches, Monologues, Dialogues, 2swald, Toledo. Ohio. 
Speakers, Minstrel Material, Jokes, Recitations, Tableaux, Drills. 100 DIFFERENT GOOD UNITED STAT STAMPS, 
Musical Pieces, Entertainments for all occasions. Make-up Catalogue free. Collins, 5 Orleans, Detroit, Michigan. 
Large catalogue free. T. S. Denison & Co., Dept. 11, China. etc., stamp dictionary and list, 2c. 
_CACHOO—Sneeze powder. Sample 0c. ‘dozen 80¢ . hundred “EXCHANGE Canadian for American stamps. Coin Envelope 
$5.00. recon page catalogue of wigs, makeups, puzzles, tricks, Co., Ada, Ohio. 
YOU CAN BE A MAGICIAN: travel give shows; make money. MUSIC 
I tell how. Send stamp. Prof. Rapp, Box F-1115, Madison, “ 
a - $$ ANY SHEET MUSIC YOU WANT. no matter where published, 
FREE B MAGIC ‘CATALOG, send 2c stamp. Wholesale Magic we will supply at 20¢ a copy postpaid. Willis Woodward & Co., 
Supply, 270 West 39th St., New York. Ba 1191 Broadway, New York. 
one, AGE: SKUI, shines in dark, 10 cents. Klein, 1193 Broad- IF YOU WANT the latest sheet music and a better assort 
a s ment for less money than elsewhere, write for our catalog 
me bag a directions, fifteen cents, Bamberg, 1193 Semple’s Music House, 204 West Ave., + Norwalk. Conn. 
roadway, ew 


cee SINGERS: Beautiful offertory solo, “Just As I Am.” High or 
LEARN VENTRILOQUISM at home. Particulars for stamp. low voice. Sixteen cents, Wrightemen, 120 Senent Street, 
M._ Bailey, Box 253. St. Paul, Minn. Washington, dD. C. 

“TATEST I DOMESTIC and imported novelties, post cards, tricks, WE SUPPLY “everything known in sheet music at 20c per copy, 
jokers, magics, puzzles. Best goods. Lowest prices. Illustrated and guarantee safe delivery throughout the world. Semple & Co 
catalogue free. Joseph Mathieu, 203 Court St., Brockton, Mass. 1193 Broadway, New York, 


sor Specialty Co | 
i 
| 


i 


COPTES FOR 25c. Vocal or instrumental. Count of Lux- 
. The Siren, Guster Girl, Gypsy Love, Red Rose, 
_ Waltz. Norwa Music Co., Norwalk, Conn. 
PIANO PL vine “taught by mail. Book free. 
Auditorium Bldg., Chicago. _ 
March Twostep, 20 cents. Kaz Luzny, South 


rg. 
Red Widow, 
RAG-TIME 
Christensen, 84 4 
“SMART SET, 
Bend, Indiana. 
“SJUST ONE BOY,” 6e postpaid to introduce him everywhere 
Song, touching story, true to life, beautiful melody you can’t 


help humming Title page lovely poster. Job, Dow Block, 
Rockf rd 
OUR CAT ALOG (CE and one 1e sample copy of our sheet music 
for ten cents Address Francis Publishing Co., Revere, Mass., 
“POEMS WANTED. Cash d for songs. Needham Music 
House, St. Louis, Mo = 
how TO READ MUSIC AT SIGHT. Price 50 cents. Post- 
paid Descriptive Booklet free. Evans Co., 75 Hillside Ave., 
Wilkesbarre, Pa ‘ 
~ MUSK Alfred Wooler, 


COMPOSED TO YOUR WORDS. Dr. 
tuffalo 


PIANOS AND MUSICAL | INSTRUMENTS 


HAND STRADIVARIUS MODEL VIOLIN, “excellent 
tone of great carrying power, with fine bow and case, $8.5 
Norz, 507 Main Street, East Orange, N. J 


fxeellent sweet 
Kansas. 


STRADIVARIUS VIOLIN for sale cheap. 
tone. Miss Bertha Mardes, Route 5, | Rosedale, 


_PRINTING 


QUALITY ‘WHITE 


FREE FINE Q ENVELOPES, your re- 
turn card printed on corner, postpaid, if you send lic for six 
months subscription to “The Oxford Bear.”” a magazine for 
agents and mail order men. Keniston, Publisher, South Paris, 
Maine 

100 PLATE VISITING CARDS Printed in neat Engraved 
Style : 50 for 20c. Samples for stamp. Ketter Bros., Fine 


Card Printers, Tippecanoe City, Ohio. 
Wh PRINT EVERYTHING. "Work first class. Lowest prices. 
©. K. Printing Co., Etna Green, Ind. _ 
1000 3%x6 CIRCULARS, book paper; postpaid, $1. Smith 
Supply Waukegan, lil. 


PRINTING PRESSES, Type and Supplies, 
and catalogue free. L. M. Carroll & Co., 167 
St.. Chicago. 

LABELS AND ADV ERTISING STICKERS. No line of busi- 
ness should be without them. Send fer catalog. Seymour _L. 


Instruction book 
W. Washington 


125 E BOND letter heads and 100 envelopes prepaid for 
Snaer, 4 19th St., Oakland, Cal 
$1 Peoples Press, Preston, Minn. 


}000 IMITATION TYPEWRITTEN LETTERS, $2.25; 6x9  cir- 
culars, letterheads, envelopes. statements, billheads, “st 50. Ele- 
gant set_samples _ free. Good's Printery, Harrisonburg, Va. 
OUTFITS $9 50 up. Printers’ supplies. Bargain 

argains, Richland, Pa 
ARDS PRINTED to your order, post- 
paid Samples furnished. Geo. Birt, 711-713 Russell Ave., 
Indianapolis. 

PRINTING INKS any color 1l0c.  Bronzes, 
Amateur Printers, 958 Harrison, Chicago. 

TELEPHONE DIRECTORY—Fits any Telephone Any quan- 
tity with advertisement. Reasonable prices. Sample 5c. Clifford 
Press, 24 East 2ist, New York. (Agents Wanted) 

PRINTING—100 NOTEHEADS, 100 Envelopes and 100 Cards 
neatly printed to your order; prepaid, $1 Sample for stamp. 
Union Pub. Co., Dept. M, Uniondale, Ind 


cards, type, e, etc. 


FORMULAS 
A VALUABLE COLLECTION of nearly 4.500 formulas, trade 
secrets of every description, result of chemists 20 years’ collecting 
and experimenting. Many late new industrial, technological, and 
practical formulas as Dustless Dust Cloths, Solvo Paint and 
Varnish Remover, Baker's Egg Substitute, Dandelion Butter 
Color, Lava Chemical Soap, True Maple Flavor, Marshmallow 
Cream, Fumigating Nest Eggs, Soldering Paste, and hundreds 
of others, many never before appearing in print. Complete in 
two books with recent supplementary sheets Resides you'll re- 
ceive. 100 new formulas each month for a year. Price, $1 
Money order or bill and 24 cents to pay postage, ete. Liscombe 
€. Miller, Evack Chemical Company, Marietta, Georgia. 

SEND 35¢ STAMPS—Morgan’s book of over 500 valuable for 
oe trade secrets, etc. The Morgan Press, 17 Harvard Place, 
oston 

10,000 RECEIPTS, FORMULAS, processes, etc., 
ness, 800 pages, price $3. Cc 


for stamp Newnham, V 
CHAPPE 


for every busi 
ircular and scientific book catalog 
Waukegan, 
a1 healed quickly, cents makes 
enough for months. Fine after shaving No grease. Formula 
25. ets Herman Edel, 3 W. State St., Gloversville, N. Y 
FORMU LAS for anything, nothing but the best, 20c¢ each. 
E. F. Kuhn, Dunlap, Til. 
300 SECRET FORMULAS, 25c. 
Omaha, Neb a 
PRACTICAL FORMULAS for anything—2 
Chemist, 163 Baldwin Ave., Detroit, Michigan. 
2, FORMU LA—How to renovate your own carpets at home. Send 
G._B. Rudolph, 5839 Romaine Place, St. Louis, Mo 
FORMULA FOR HECTOGRAPH used by 
for one dollar. Guy Hall. Abilene, Kansas. 


Globe Co., E1712 Leavenworth, 


Address E ‘xpert 


French government 


SILVERING MIRRORS FORMULA and one year’s subserip- 
Grand Rapids, Mich. 


tion to Digest, 25c. Digest, 
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BIG MONEY soldering aluminum, formula for aluminum solder 
$1 Box Syracuse, 


Digest publishing 100 formulas, etc 
_one year 25c. Digest, Grand Rapids, Mich. _ 

Key Word, secret for formulas. Higbee, 2554 Cuming, 
a, Nebr 

~ 1000 M MANUFAC ACTU RING FORMULAS 25c., 370 miscellaneous, 
Oakland, Calif 

money makers, $1. Warren nh Stewart, Hope, 


200 FORMULAS and 
monthly, 


514 23d St., 
FORMULAS—Six 
Indiana. 


“TYPEWRITERS 


REMINGTON TYP EW RITE R. 


$12; Caligraphs, $6; Hammonds, 
Yost, Densmores, $10; 


Smith Premiers and Jewetts, $15; Olivers, 


Underwoods, L. ¢ Smith and Royals, $25 Fifteen days’ free 
trial and one year’s guarantee; don't purchase until you get our 
prices Harlem Typewriter Exchange, Dept. P. M., No. 217 


West 125th St.. New York 
I WANT TO CORRESPOND with persons who are 


about to 
buy a high-grade typewriter, 


and objeet to paying the high prices 
generally asked by manufacturers and dealers Any make on 
approval Catalogue, bargain list and valuable information sent 
P A. E. Atchison, 4127 West 21st st Chicago 
ENUINE TYPEWRITER BARGAINS, no matter what make, 
quote you lowest prices and easiest terms Vrite for hig 
bargain list and catalogue 17, L. J. 
St., Boston 
BANKRUPT STOCK TYPEWRITERS, 
cost. Many like new. 


Peabody, 278 Devonshire 


being sold regardless of 
Good bargains left Get list. Ayers In 


vestment Co., Sykes Block, Minneapolis, Minn. ° 

WRITE FOR PRICE LIST sixteen, tells why we can _ sell 
cheaper ata ay sent free for trial Typewriter Inspection 
Co 5 4th Avenue, Cincinnati, 0. 


OF ALL MAKES, low prices; 
guaranteed, Edward Quimby, Dover, New Hampshire. 

~ TYPEWRITERS Every kind on the market, write today for 
best bargain you ever secured, Shipped anywhere on approval, 


satisfaction 


oN up Fletcher Typewriter Co., 207 N. Tth St., St. Louis, 
Mo 

KIBBONS for any make of machine, four for 
$1. Carbon paper $1 per hundred Guaranteed Peerless Ribbon 
Co., 217 West 125th 8 N. Y. City 


No. 4 “UNDERWOODS. § $43.50 No. 5 ¢ Olivers, $ 


Splen- 
did machines, Free trial anywhere. Augustus 
a 


erow, Bath, 


prices 
Dunlap, Til 
Typewriter ~ Ribbons for any machine, 
Dunlap, Til 

~ OLIVER VISIBLE TYPEWRITER ¢ cheap 


VRITERS—All_ makes, all 
square deal. E. F. Kuhn, 
HIGH GRADE 

E. F. Kubn 


~ Write me for a 


3 for $1.00. 


Charles Rickhart, 


Route 5, Rosedale, Kansas 
GORIN TABI for Remington, $7.54 Southern 
Typewriter Exchs ange, Tyler, 


ENOGRAPHER must sell her Remington typewriter, $9. 
Miss King, 0 Tth Ave, City 

NO. 5 ¢ OLIVER ts typewriter, like new, 
tindill, Manistee. Mict 

WHY PAY MORE SLAEWHER RE when you can get our type- 
writers from $10.00 to $15.00 less on any make Write for 
wholesale price list and free trial offer All-Makes Typewriter 
Exe change, 162 No De. arborn St., Athaneum Bidg.. Chicago, Il. 

~~ BARGAIN “Remington numbering above 27,000, in good shape, 
must sell. Will take $25 E. F. Kuhn, Dunlap, I 
T REMINGTON TYPEWRITER, $15 Cash, also Smith 
F. Theim, 3945 Prairie Ave., Chicago 


Bargain. W. H. Mar- 


EL 
Premier 


SHORTHAND TYPEWRITERS 

ANDERSON'’S SHORTHAND TYPEWRITER faster than 
stenography ! (me stroke prints a word in plain English 100 
words a minute in six weeks Anderson Shorthand Typewriter 
Co., 57 Cedar Avenue, Philadelphia, Pa 


TELEG RA PHY 


TELEGRAPHY—MORSE AND WIRELESS-—-Railway Account 
ing (Station Agency) taught quickly KR. KR. Dispatchers and 
Western Union Wires and complete Wireless Station in = scheol 
Splendid opportunities—graduates assisted Living expenses low 
—may be earned. Largest ami oldest school—established 37 
years Investment $25,000.00 Correspondence courses also 
Catalogue free Dodge's Telegraph & Railway Institute, 15th 
St. Valparaiso Ind 

THLEG RAPHY TAUGHT . in the shortest possible time The 
Omnigraph Automatic Transmitter combined with standard key 
and sounder Sends you telegraph messages at any speed just 
as an expert operator would Five styles $2 up; circular free 
Omnigraph Mfg. Co., 41 G. Cortland St., New York 
“PELEGRAPHY TAUGHT QUICKLY.—Wire and Wireless 
Operators in demand—Position secured—Train Dispatchers Wire 

Wireless Station—Station Agency Catalog free Eastern Tele 
graph School tox 3. Lebanon, Pa Established 1896. : 
“LEARN TELEGRAPHY FOR 12 CENTS—Morse Alphabet 
with beginner's instructions, also instructions for making prac 
tice key. 10c silver and 2c stamp. Telegrapher, Box 404, Lew 

“TELEGRAPHY—THE ONLY TRADE that is not overdone. We 
are officia] instructors for the Western Union Telegraph Co. and 
Illinois Central Railroad Co, Main line wires. Station agents’ 
course free We can secure a position for young men where 
they can earn $30 to $35 per month while taking our course 
State your age. Jones School of Telegraphy, R17, 512 So. Clark 
St., Chicago. 


> 
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WIRELESS» 

$3 WILL BUY THE BEST variable condenser for cadeion 4 sec- 
ondary or loose couplers. Your order for one will bring you the 
best bargain you can get anywhere. Wm. J. Murdock Co., 10 
Carter St., Chelsea, Mass. 


WIRELESS MFG. CO., 80 West 124th Street, New York. Sur- 
prising low prices. One inch induction coil guaranteed $3.98. 
1000 Ohm Double pole receiver $1.20, 3c_ catalogue. 

WIRELESS GOODS sold at sacrifice. Low prices, Catalogue 
free. Etheric, 80 West 124th St., New York. 

WIRELESS SET, How to Make—%6-page book telling how to 
construct at small cost an outfit suitable for transmitting four 
or five miles. Price 50 cents, postpaid. Popular Mechanics Book 
Dept., Chicago. 


ELECTRICAL 


TELEPHONE CONSTRUCTION, INSTALLATION, WIRLNG, 
operation and maintenance fully explained in Cushing’s book. 
Price $1. Circular and Bok Catalogue on request. Henley Pub. 
Co., 132 Nassau_St., New York. 

RENEW OLD D DRY yg egg complete instructions, 25c; 
guaranteed. Clark, 2030 Arch, Philadelphia. 

STORAGE BATTERIES at % cost. Send twenty-five cents for 
formula and free instructions for renewing worn out batteries. 
Guaranteed, _Carew_ Supply Co., Clinton, Towa. 

BECOME STAGE ELECTRICIANS. Salaries $25—$50 —— 
guaranteed. 5 sample lessons revealing — secrets, l0c, Ad- 
dress _Shubert’s Theatre, “‘M,’’ Denver, Colorado, 

VEST POCKET FLASH LIGHTS. Gold plated, $1.50; nickel, 
$1.25 with Tungsten lamps and battery. Sent prepaid. Mc- 
Dowell Construction Co., Auburn, Ind. 


BLACKHEAD REMOVER. A device that is a most wonderful 
thing for blackheads. Simple and easy to operate. Takes them 
out around the nose and all parts of the face. Never fails. 
Postpaid with directions for 25 cents. Aguate wanted. A. 
Kraus, 1,200 Kraus Bldg., Milwaukee, Wis. 


ANCIENT INDIAN RELICS and Minerals »—brivate collection 
Yor sale cheap. George Tills, Albion, N. 

MISSION VIOLET, dainty, fragrant "Gallas 1l0e a pack- 
age, 3 for 25c. KE. R. Newhall, 1300 Carroll avenue, Los 
Angeles, Cal. 

METALIZED FLOWERS, Insects, ete., for jewelry, Pleasant, 
profitable employment. Send stamp for free sample and bookilei. 

Benson, Stewartville, Minn. 


“SAFETY GATES FOR ELEVATORS, We furnish irons; you 
put them 1 up. Elder Manufacturing Co., Indianapolis, Ind 

LEARN TO MAKE INK—Big profits! Full instructions and 
formula, 10c. E. Pappe, 15 Metropolitan Block, Chicago. 

350 MONEY MAKING FORMUL AS, 1c. Process Company, 
415 Ft. Dearborn Building, Chicago, 

“~MERCHANTS—Send 25c for (How to take frost off windows). 
Every merchant needs this. J. Henderson, Hasbrouck Hts., 
New_Jersey. — — 

YALE POCKET ADDING MAC HINE, 30 cents prepaid, no 
stamps, Yale Mfg. Co., Dept. C, Newark, N. J. 

~~ FOR ONLY Y $1 we will insert your 25-word advertisement 3 
months in 40 magazines and send you our money making maga- 
zine for one year. H. Latz, Atlantic City, N 

WOULD YOU KNOW your destiny? Complete horoscope lc, 
Prof. C. C. White, Dept. K, Hazlehurst, Miss. . SS 

MONEY SAVED on magazine subscriptions. Free catalogue 
listing 3,000 publications for stamp. A. Edwards, Atlantic City, 

‘ew Jersey. 


RAISE GINSENG—$1 per ft. of ground; % acre, $25,000 
Write. Ginseng Gardens, Sheboygan, Wis. 


SPARK COILS IN PARTS—We repair coils, magnetos, etc. 
Send for circulars. Electrical Testing Co., Peoria, ILL 


MISCELLANEOUS 


CARPENTERS—Even unskilled, with The New Parkhill Pitch 
Gauge on a square, can mark roof-framing quicker than any 
expert can without it. Any pitch roof—of hundreds—inside 5 
minutes. Unequalled as a stair gauge. Sent prepaid for $1.50. 
Money returned promptly if gauge is. John Parkhill, Rochester, 
Minnesota. 


IMPORTED JAPANESE DIVER TOYS. Quaint, grotesque 
little men that automatically dive to the bottom and rise to 
the surface of a dish or pail of water, Orientally charming and 
fascinating to young and old. Price 25¢c. each postpaid (coin 
or money order only). E. M. Dunbar, 1 Rowena St., Boston, 
Mass. 

I WILL START YOU earning $4 daily at home in spare 
time, silveging mirrors; no capital; send for free instruction 
booklet, giving plans of operation. G. F. Redmond, Dept, 306, 
Boston, Mass. 

PYRMA ALUMINUM MATTING—Best covering in the world 
for automobile running boards and floor boards, motor boat 
floors, etc. Send for samples and particulars. Metallic Auto- 
mobile Matting Co., 300 Mill St., Rochester, Zz ie 7 

“GINSENG, $35,000 per acre. Send lic for my “Ginseng Cul- 
ture,’’ giving full information, price of roots and seeds for plant- 
ing. W. N. Long, Florence, Ky. 

GASOLINE IG) ON, DRY CELL Batteries. Will demon- 
strate formula and process of manufacture to intending manu- 
facturers only. J. Dougan, 234 Smith St.. Winnipeg, Manitoba. 

NAME AND ADDRESS on air- cushioned rubber stamp, 20c. 
Pads, _l0e, Smith Supply, Waukegan, 
~PRICKS, J JOKERS, PU IZZLES, ILLUSIONS, Novelties— Magic 
Pocket Trick Free. Illustrated Cat alog included. Send 6c 
stamps. Magic Dept., 10-270 West_ 39th St., New_York. 

PRESERVE YOUR SHINGLE ROOFS, save many dollars. 
Full instructions $1; for business great profits. Information for 
stamp. Stebbens, Vine St., Worcester. Mass. 

ANYBODY CAN MAKE GOOD CUTS with my simple zine 
etching process; price, $1; specimens and particulars for stamp. 
T. M. Day, Box M, Windfall, Ind, 


RUBBER STAMPS, Stencils, Badges. Catalogue? E. Taylor 
Co., Cleveland, Ohio. 


Price free. Gilham, Highland Springs. 


YOUR in. 100 Magazines, 3 m months, Se a word. Ad- Age, 
Big Flat 

ONE Paoca ERD NAMES of Kansas Farmers for one dollar. 
Guy Hall, Abilene, Kansas. 

YOUR AD PLACED in nearly fifty magazines 3 months, 5 cts 
per word. A. 8S. Mankin & & Co., Alexandria, Va. 

SEE WHAT WE SAY u under “Patent’”’ heading. Swift, At- 
torney, Washington. 

TATTOOING MACHINES—J. F. Barber, 1019 Vine St., Cin- 
cinnati, Ohio. 

CHEMICAL ANALYSES, ASSAYS, MICROSCOPICAL TESTS. 
Investigations and advice, in all cheimeal questions, 22 years’ 
experience. Parobek Chemical Laboratory, Trenton, New Jersey. 

SUSPENDERS DONE AWAY WITH—Read ‘‘Ad” of Kokomo 
Suspender Belt under heading ‘‘For Men.”’ Agents wanted in 
every_factory and office. 


“‘Don’t ENVY a 
good 


BROTHER—Accidentally discovered root, not, will cure tobacco 
habit. Gladly send particulars. F. Stokes, Mohawk, Florida. 


PATENTS SECURED—C. L. Parker, ex-examiner Patent Office 
910 G St., Washington, D. C. 


“TEXTIGUM” TYPEW RITE R COVERS, fine, 50c. See what 
I say under ‘Typewriters.’ Atchison, 


TOO LATE TO CLASSIFY 


WANTED ONE GOOD MAN in each town to take orders for 
men’s tailoring; beautiful styles; very low prices; orders come 
easy; high class, permanent business; fine profits; $10 a day and 
up; no money or experience needed. We ship on approval ex- 
press prepaid, and guarantee perfect fit. Write for free sample 
eutfit_ and inside price on suit for yourself. Banner Tailoring 
Co., Dept. 378. Chicago. 

WRITE US FOR ANY KIND of a sign, letters and figures. 
Enclose 4c in stamps for our (P. M.) Catalogue, ete. Albright 
Sign Co.. Inc.. Muncie, Ind. 

POSITIVELY BEST RIBBONS, three, $1.10. See what I say 
under ““Typewriters.’’ Atchison 

SUSPENDERS DONE AWAY WITH—Read “Ad” of Kokomo 
Suspender Belt under heading ‘“‘For Men.’”” Agents wanted in 
every factory and office. 


complexion. Use Pompeian 


and 
HAVE one.” 
ELECTRICIAN’ S WATCH- NON-M MAGNETIC) 


- tic watch, only $5.00 (delivered). 

= will "positively with magnetic attractions. 

2000 volts. ee most acc 
iti pproved by everybody in the Electrical 

Industry. Stem wind and set; dust proof; thin mode 

E. KIRCHBERG, 132 No. . State S St, (Old No. 76) C HICAGO 


O GUMMED LABELS 
X 2 INCHES, PRINTED TO ORDER AND 
A, SEND FOR CATALOG. 
1AM KO EHL CO. JAMESTOWN, 


> “> ” 
Don’t Take “’Em” Off 
Your trousers can be creased right on_you (or < if 
you prefer) in five minutes with the ** Nu-Pantz 
creaser. Save $5.00 to $20.00 per year and add 
hundreds of dollars to your personal appearance by 
writing for the ‘“Nu-Pantz” booklet. Address 


RACINE CREASER CO., 5th St., RACINE, WIS. 
Reliable Selling Agents Wanted 


Give references and present business 


Matchless Pocket Lighter 


Durable and £ 


A perfect lighter. Occupies no more space in 
pocket than a pencil. Indispensable 

to every smoker, hunter, fisher- 
man, and automobilist. 
Heavily nickel 


YOU CAN EMBOSS YOUR OWN STATIONERY with initial 
or name or monogram with this nickeled steel die hand embosser. 
A strictly high-class irresistible novelty, You'll not regret send- 
ing me a stamp for impression sheets showing 36 styles of work 
and my _ liberal offer concerning agents sample embosser. Roover 
Miller, Embosser, Marietta, Georgia. 


plated and 
or money refunded. Sent made of 
Post-paid, complete with pocket finest 
clip, 35c. Special proposition to agents and dealers. material. 


SCHILLER MFG. CO., Dept. M6, Schiller Building, Chicago 


| 
3,0¢ 
SIZE.! 
POSTF 
WILL nd 
| 
| 
j waterproof, 
i with perfect 
ignition. Satis 


THE CARBORUNDUM COMPANY @ 


In the Shop—About the House 
In the Manual Training School 


A Carborundum Sharpening Stone means 
sharp, perfectly conditioned tools—and sharp 
tools mean better work. Ask your hardware 
dealer—if he hasn’t them send direct. 


No. 107H—Round combination stone for carpenters . 
No. 108H—Oblong combination stone . . ..... . 1L25 
No. 108H—Oblong combination stone in aluminum box. . 2.75 
No. 191H—Scythe and grass hook stone . ...... .25 
No. 114H—Sportsman’s pocket stone in soft leathercase . . ...... 

No. 149H—Pocket stone in card-board case 


- $1.00 


15 


NIAGARA FALLS, N. Y. 


THE 


acycle, 


Rides 4 EASIER than 
Any Other Bicycle 


BECAUSE of its patented 
crank hanger construc- 


any other wheel. It is the 
easiest-riding and the best 


tion, you can ride farther 

and faster with less energy 

on a “Racycle” than on 


hill-climbing wheel made— 
one reason why it is the 
largest-selling high-grade 
bicycle. Our Pacemaker and 
Rideabout’’ models equipped 
with Musselman Coaster Brakes. 
Whether you want a wheel for 

business or for pleasure, inv estigate 
the easy- riding qualities ot *‘ The 
Racycle”’ first. Send today for Free 
Racycle Book—it contains much 
valuable information for the bicycl- 
ist and pictures the various models 
of “‘the world’s best bicycle."’ 


THE MIAMI CYCLE & MFG. CO. 
53 Grand Ave., Middietown, 0. 


Finish Your Building 
in Winter Weather 


Use Bishopric Wall 
Board in place of plaster 
and you can finish your 
building in winter as well 
= = as summer. You can save 
== a month’s time on your 
building. 

There is nothing about 

; Bishopric Wall Board to 
} freeze. Goes right on 
rigid — solid — ready for 
paper, paint, burlap or 
wood panels. Makes 
' handsomest walls, ceil- 
ings and partitions in largest and finest residences or cot- 
tages. Ceil yourattic. Ceil yourcellar. Finish your porch 
or any room with Bishoprie Wall Board and you have the 
finest fire-resisting finish, proof against cold wind, dam)- 
ness, rats or other vermin 


WALL BOARD 


Better Than Plaster--Costs Far Less to Put On 
Bishopric Wall Board is asphalt mastic (toughened as- 
phalt) in which kiln-dried dressed lath are imbedded. Sur- 
faced with strong,well-sized cardboard. Asphalt Mastic does 
not burn. The lath in Bishopric Wall Board makes it solid, 


rigid and flat, for all time. Cannot warp, swell or crack. 
Lath is the only thing that gives wall board this rigidity, and 
Bishopric Wall Boa: e only wall board made with lath. 

Bishopric Wall Board comes to you in sheets 4x4 feet, 
all ready to nail on the studs. Any man who can drive 
nails can put it on. Price, $2.50 per 100 square feet; $6.40 
per erate of 16 sheets, 256 square feet, F. O. B. factories. 
Sold on Money-Back Guaranty. 

Write for our Free Book and Samples of Wall Board 
Sheathing and Roofing. Address 


THE MASTIC WALL BOARD AND ROOFING MFG. CO, 
(2) 392 ESTE AVE., CINCINNATI, OHIO 
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¥: 


From a Photograph Showing the Last Step in Locating the Exact Center of Population of the United States. 


“The Center of Population” 
A Title that Fits Every Bell Telephone 


From the census of 1910 it is found that the center of population is in Bloomington, Indiana, latitude 
39 degrees 10 minutes 12 seconds north, and longitude 86 degrees 32 minutes 20 seconds west. 


“Tf all the people in the United States 
were to be assembled in one place, the 
center of population would be the point 
which they could reach with the mini- 
mum aggregate travel, assuming that 
they all traveled in direct lines from their 
residence to the meeting place.” 

—U. S. Census Bulletin. 


This description gives a word picture 
of every telephone in the Bell system. 


Every Bell telephone is the center of 
the system. 


It is the point which can be reached 
with “the minimum aggregate travel,” 
by all the people living within the range 
of telephone transmission and having 
access to Bell telephones. 


Wherever it may be on the map, each 
Bell telephone is a center for purposes 
of intercommunication. 


To make each telephone the center 
of communication for the largest number 
of people, there must be One System, 
One Policy and Universal Service for a 
country of more than ninety million. 


AMERICAN TELEPHONE AND TELEGRAPH COMPANY 
AND ASSOCIATED COMPANIES 


One Policy 


One System 


Universal Service 
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NEW 3 IN| POLICY 


LIFE—ACCIDENT—HEALTH 


For $17.00 a Year 
YOU CAN BE ATNA-IZED 


Against loss of life from any cause in the sum of $250 
(Payable immediately upon filing Official Death Certificate.) 


Against death by Ordinary Accident for - $1,250 


Against death by Travel or Burning Building 
Accident for $2,250 


The last two amounts increase in five years to $1,750 and $3,250 
Against loss of time from Sickness - $5.00 weekly 
Ordinary accidents $5.00 weekly 
Travel accidents $10.00 weekly 
You must be in good health; under fifty years of age, 
and your occupation must put you in class “ Preferred ”’ 
as occupations are classified by Accident Companies. 
We cannot tell you in this advertisement about Special 
Payments for Loss of Hand, Foot or Eye; Both Hands, 
Feet or Eyes; Fees for Surgical Operations; Hospital 
Expenses; Payments for Partial as well as Total Loss of 
Time with payments every eight weeks, or payments of 
fixed amounts in advance of recovery for certain stated 
injuries by which this insurance protects your income. 
Send us the coupon and let our Agent tell you the rest. 
Whether you insure for One Thousand or Fifty Thou- 
sand the cost is proportionately the same. 


PROTECT YOUR INCOME. 


AETNA LIFE INSURANCE CO. 


ACCIDENT AND LIABILITY DEPARTMENT HARTFORD, CONN. 
Send me information about your NEW 3 IN | POLICY 


Against Loss of Time | 


Name 
Address 


Occupation _ 
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actories Flooded With Daylight 
Pay in initial cost and keep on paying in better work and bigger output. Day- 


light and fresh air make workman active, industrious and most efhcient. United 
Steel Sash for windows cuts the light bill and adds to the dividends. 


A Solid Steel Sash unweakened by cutting or punching at the 
joints—Large wide Ventilators, weather-proofed by double circular . 
contact joints—Improved glazing with special Spring Clips—Superir in appearance 4M 
and finish—Fireproof —Permanent—E-conomical—used all over the country. SYSTEM 

’ Write today for free United Steel Sash Catalog, Estimates, etc. 


TRUSSED CONCRETE STEEL COMPANY 


Y62 Trussed Concrete Building, DETROIT, MICHIGAN 


Built On Honor 


FOR FAITHFUL SERVICE 


buretters—Columbia Multiple cell batteries— Never-miss ignition system 


rm) throughout. Three horse-power to thirty. 


} 

Square Deal—A Year’s Trial 

d 1912 catalog tells of our liberal guarantee and 
tant the service we give all customers. Send 
TODAY for this—it is mailed free. 


on Lockwood Ash Motor Co., 108 Horton St., Jackson, Mich. 


a4. 
t 


MVLLINS STEELBOATS CANT SINK 


Here’s the reason. Mullins Boats are built of tough, puncture- 
steel with air-tight compartments. 
Sinking is impossible. The motors are of 2 or 4 cycle type— 
light, powerful, simple—one man control—never stall at any 
speed. The under-water exhaust means no noise, no odor. 
We also manufacture a large line of steel hunting and fishing boats 
—row boats—cedar canvas-covered canoes and marine engines. 
Send for complimentary copy of our mag- 
nificent catalogue, illustrated in colors. 


THE W.H MULLINS COMPANY 
The World’s Largest Boat Builders 
161 Franklin Street, Salem, Ohio, U.S. A. Safest family boat built 
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PERFECT- PRACTICAL 
SPLENDID TOOLS 


In handsome nickled case, 
size, for pocket, desk, 
ome, automobile or shop. All 


Some of the 47 Tools 


Hammer, Screw Driver, Chisel 
Corn Knife, Dividers, Twee- 
zers, Compass, Saw, Protrac- 
tor, File, Round File, Rule, 
Bevel, Universal Chuck, Tool 
Handle, T Square, Tri Square, 
Scratch Gauge, Depth Guage, 
Rule Guage, Slide Calipers, 
Reamer, Countersink, rad 
Awl, Harness Awl, Scratch 
Awl1,Straight Edge, Ink Eraser, 
Tack Claw, Nail Set, Center 
Punch, Bag Needle, Sail Needle 
Button Hook, Spatula, Scraper 
Stilleto, and ten others. 

Made on honor. Sold on guar- 


antee, postpaid. Money back if 
not satisfied. Remit $1 TO-DAY. 


L.E.B.SALES CO. 


For the L. E. B. Shock Absorber for Typewriters 


Which doubles the life of the typewriter, and accomplishes so 
much besides that it passes belief. Write us for terms and 
particulars. Also about our other self selling and fortune 
making Office Specialties, together with the above L. EF. B. 
Pocket Tool Kit, 


L. E. B. SALES CO., 115 Broadway, NEW YORK, N. Y. 


A Fortune in this Exclusive Agency | 


KING SANITARY PIPE 


Why endanger your health 
590 cents smoking an ~ 
postpaid 


King Sanitary Pipe, a won- 
derful invention of the 20th 
century, costs no more and means good 
health to you and a clean, cool, sweet 
smoke. 

Every grain of tobacco is burnt to a 
white ash. No sticky, pasty heel can form 
in bowl. Always Dry and Clean. 


Sent anywhere, postpaid, for 50 cents. 


Your money back if not satisfied. Send to-day. 


K.H. STUDT & CO., L. B. 142 Racine, Wis., Dept, S 


[ FREE 


This free book explains the 
Theory and Practice of the 
latest and best method of 
Drugless Healing and shows 
® correct way to master di- 
sease without the use of inju- 
rious or habit-forming drugs. 

e give you this interest- 
ing book absolutely free in order to tell you all about Mechano-Therpy 
—the Recognized System of Drugless Healing which pays 


$3,000 to $5,000 Yearly 


In a few months by our system you can begin practicing Mechano-Ther- 
apy—an elevating and highly paid profession for men and women 
Simpler and more comprehensive than Osteopathy. Endorsed by phy- 
Sicilians. A fascinating stady, easy tolearn. We teach you in your own 
home by mail or in class and guarantee success—an ordinary education 
and our course of instruction fits you for a professional life. Authorized 
diplomas to graduates. Work absorbingly interesting. Vast opportu- 
nities for social and financial betterment. Special terms now. Write to- 
day for our 100-page book on Osteopathy, 84-page ill. prospectus sent free. 


American Colleve of Mechano-Theranv. Dent. S17, 81 Randoloh St.. Chicago. 


Seven Big Volumes of 
Electrical Knowledge 


This is the greatest electrical reference library, for 
the expert and student. These books are published 
especially for the ambitious man who is training him- 
self for advancement—for the wide-awake man who 
is likely to be called upon for work outside of his 
regular line— for the man who reeds at his elbow, for 
ready reference, an accurate down-to-date work on 
Electricity. Seven volumes, 3,200 pages with over 
2,600 full-page illustrations, diagrams, formulas, etc., 
printed in large, clear type on special quality paper. 


You Can Examine This Cyclopedia Free 


The complete seven volumes, not a sample volume, will 
be sent, express prepaid, for seven days’ free examination 3 
returnable at our expense if the books do not contain the 
information you want If you keep the books, pay $1.80 
seven days after receipt and then $2.0 a month until you 
have paid the special introductory price of $19.80. } re 
Table of Contents below will give you some idea of the 
tremendous scope of this work—but only an examination of 
the books will reveal their full value to you 

Just fill in and mail the coupon t won’t cost you a 
cent to examine the books. We know they'll be worth 
many times their cost to you. Mail the coupon now before 
the busy season begins and you will receive your books 
promptly. 


— What you can learn about — 


Theory—Calculation, Design and Construction of Generators and Motors 

Electrical Measurements — Electrical Wiring Electric Welding—Types of 
Generators and Motors — Management of Generators and Motors— 
Storage Batteries — Electric Lighting —Alternating-Current Machinery 

Station Appliances -- Power Stations — Power Transmission — Central 
Station Engineering — Electric Railways, including Single-Phase — The 
Electric Telegraph — Telephone Equipment, Systems and Operation — 
Wireless Telegraph and Telephone — Tel h, Telegraph etc. 


Free with every order 


received before March ist, i912 of 


With every set is includeda year’s Consulting é 
Membership entitling you to the advice of ff 


business and engineering experts free, 


This will give you practical help in Pop 

handling working problems which are 4 x Ky 

too specific to be taken up in detail , 4 ahett 
of 


in the cyclopedia. ‘There will be yA 
no limit to this service. A single > 
»xroblem solved for you might 
Ee worth more than the first 2 
cost of the books. 4 


a month until I have paid 

$19.80; otherwise I will notify 
you and hold the books subject 
to your order. Title not to pass 


until fully paid. 


Please Mention Popular Mechanics 
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The Whispering 


Telephone Mouthpiece 


Makes All Phones Private 
Enables you to talk at your desk or in 
your home in a whisper so that what 
you say cannot be heard by those around 
Made of — you, The small 
cone on inside 
of mouth- 

piece so dis- 

tributes and 

intensifies 

the voice 

that this is 

made possi- 

ble. Can be 

used on any 

telephone and is 

indorsed by telephone companies every- 

where. Especially adapted for long dis- 
tance use. 

Guaranteed as represented or your money refunded 


The S. & M. Electric Co. (Inc.) 


Manufacturers — 465 Monadnock Block — Chicago 


$25.00 to $50.00 Weekly 
IN AUTOMOBILE BUSINESS 


Chauffeurs, Automobile Salesmen and Repairmen get 
big pay for pleasant work because the demand for 
trained men exceeds. We have taught 
hundreds (without mechanical ability) and we can teach 
yon in ten weeks if you study a few hours a week. It is 
nteresting. Our simple mail course guarantees thoro 
efficiency because it’s personal. Free model of complete 
automobile to every student. Ask our graduates who are 
earning $25.00 weekly or more in positions we obtained 
for them. 

Send to-day for first lesson—It’s free. 
d 


Chauff. men supplied owners and garages 


Empire Auto. Institute, Big. 


The Original Automobile School 


ANOTHER BIG CANAL—TIt is reported that a syn- 
ope dicate of French and Russian capitalists are preparing 
The Morse Clarifier to construct a —< to the 
P : seas, a project which has often been considere y the 
is made to fit in tube between Russian ' corarneneeth but has not taken definite forme on 
reproducer and horn of any account of the expense involved, which will be about 
make of machine. It renders $250,000,000. The waterway will have a total length of 


the sound loud, clear, lifelike | 1600 miles from Riga to. Kherson, but the engineering 
and eliminates that unpleasant | difficulties are not considered serious, as every ad- 


metallic effect. It fills a long- | vantage will be taken of the rivers Dwina and Dnieper, 
felt want. Can be inserted in a minute and is everlasting. | which, of course, will have to be dredged and widened, 


while waterfalls will be circumvented by canals, and a 
$1.00 MAILED PREPAID par .appuiepror 


Send dollar bill, 2c stamps or check at our risk. Dea BUILDING CONTRACTORS 4 e° 
Guaranteed absolutely satisfactory or money refunded 9 ame RAPID FLOOR 
State whether for Victor, Victor Victrola, | SCRAPER , 
Edison with rubber or metal connection, F ree Trial 
disc or cylinder. Sane or Pay Us When Satisfied 
Information and circular matter free. So. ~ Catal og Free 
MORSE BROTHERS, Manufacturers and Distributers 
450 Lumber Exchange, Minneapolis, Minn. 


MAKES A 


MONARCH MFG. CO., 502 Shepard Bldg., GRAND RAPIDS, MICH. 


| Beautifully illustrated in colors, showing our 
Sanitary Clawfoot Mission and Standard book- 

; cases and how you will save money by 

placing them in your home. 


The handsome designs, the rich finish, the removable, non-binding 
doors, the absence of disfiguring iron bands, make them far better than the 
old fashioned kind. 


Our prices are lower than others 
and high quality is guaranteed. Sold by dealers or direct. Address Dept. P.M. m ne 
Gunn Furniture Co., 55 Victoria St., Grand Rapids, Mich. 4 
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| STARTLING 


on a modern heating plant 


Special working plans with every 
plant. Any one can_ install. 
Steam or hotwater systems. 


> .95 Buys this 
38= Complete 
Bathroom Outfit 


Highest grade material. Satisfac- 
tion guaranteed or yourmoney back 


Running 
Water in 
Your Home 


for $42 


All the con- 
veniences of 
city water at 
a reasonable 
cost, 


WRITE TODAY FOR 


BIG CATALOG F R EE 


Gasoline Engines. Electric lighting plants, $300. Hydraulic 
Rams, Pumps, Pipe, Valves, Fittings at lowest prices. Farm 
Tanks, Gas and Electric Fixtures. Acetylene Plants. Buy from 
me and save 50 per cent. Write today to Dept. A. 


M.J.GIBBONS oavron.o 


canal with locks will have to be constructed between 
the two rivers in the vicinity of Vitebsk.—The Marine 
Journal. 


Operating Our Amusements 


At Parks, Fairs, Carnivals, Etc. 
Small Investment—Anyone can be successful 
We build those Funny Mirror Shows. 
and have perfected a new kind of 
mirror that has reduced the cost of 
this popular attraction 75% and made 


it a success for traveling. e make a new 
styte Maul Machine Baseball Ratting 
Machin Movir fater Fish Ponds — African 
** Dips,’” ‘and othe mons etters. 
TALOC 


3. M. NATGHTON AMU SEMENT Mayer Bidg., Peoria, TH. 


watch manufacture 
now sold direct!— 
The most amazing offer ever made in the whole history 
of the watch industry — an offer which has absolutely 
PARALYZED competition — the offer of the genuine 
Burlington Special direct to the public at the rock-bottom 
ANTI-TRUST PRICE, without middlemen’s profits. 


The Fightis On! 


We will not be euiibasbtehennd by any system of price- allem a contracts 
with dealers, We will not submit to or “high prow selling 
scheme. We will not be dictated to by ANY Trust. 
NO MATTER WHAT IT COSTS, we are determined to push our 
independent line even if we should have to fight a combination 
of all the Watch Manufacturers of the country! 
And 60 we are making this offer—the most sweeping, astounding 
offer ever made on a high-grade watch, The famous ‘BURLINGTON 
direct and at the same price WHOLESALE Jewelers must pay. 
And in order to make the proposition doubly easy for the public 
we will even allow this —oe price, if desired, on terms ox 
on’t miss this wonderfully liberal 
$2. 50 a Month offer. Sign and mail coupon now, 
Rock-bottom, anti-trust price, whether you buy for cash or time. 


POST YOURSELF! 


Health? Take Turkish Bath at 
Home—Only 2 Cents 


Physicians are abandoning drugs for this new 


treatment. If your mind or body is tired, open 
your pores and feel the rapid change in your 
condition, at cost of 2c a bath. The Robinson 
Bath Cabinet is the only scientifically con- 
structed bath cabinet ever made for the home. 


Great $2 Book Sent FREE—"* The Philoso- 
Beauty’’. Write today. Agents 
Wanted. ROBINSON MFG. CO. 172 
Robinson Bidg., Toledo, O. 


$150—KERMATH—$150 


4 cylinder, 4 cycle, 34"x4", 10-12 H. P. 

“ The engine you have hoped for.”” (Made by Kermath Mfg. 
Co., Detroit, Mich.) A a conservatively designed 
motor, of standard type, 
built for marine and 
general use. High-grade 
from pig-iron to paint, 
and sold at a decent 
price. Reliable, durable, 
economical, flexible. 


Sole Distributors: 
Morton Motor Co. 


Dept. P, Detroit, Mich. 


Be sure to get posted on watches and watch — a 
trust-method prices and anti-trust prices before y 
buy a watch. Learn to judge watch values! 


Get the Burlington 
Watch Company’s 


FREE WATCH BOOK » 


ing conditions which existin the watch 


trade today. Read about the anti- rx x 
trust fight. Read about our great 
$1,000.00 Challenge. Learn how 
you can judge watch values. x Ps é 
Send your name and address <3 4 


. ~ 
| 
WATCH CO. 


shall Bivd., 
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How shall we deal with the great Problems of Tuberculosis and Typhoid ? 
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Gan We Obtain Food From Dust? | : 
t Shall we dispel Fog by means of Electricity ? 


How many Londons and Jerusalems have there been ? 


Will the wind-driven sands of Sahara eventually overtop the mountains near 
the Red Sea and spread into Arabia, carrying ruin and destruction ? 


Shall we solve some of the Great Secrets that lie hidden within the Mighty 
Kingdom of Dust ? 


Did you ever think of ' THESE QUESTIONS ARE DISCUSSED "= 
; this Vast Kingdom as One of the most remarkable non-technical books 
e A Boundless Domain? ever written 
The Friend of the Housewife? 
. The Foe of the Workman? 
: The Skeleton in the Closet ? 
The Right Hand of Death? 
Earth’s Winding Sheet ? By PROF. J. G. OGDEN, Ph.D., Prof. of Physics, Fifth Ave. H. S., Pittsburg 
The Beginning and Ending of 
All Things Earthly? Price Postpaid 50 Cents 
, These and scores of other interest- | 128 PAGES 40 ILLUSTRATIONS CLOTH COVER 
ing phases of this subject are treated 
at length in a most entertaining and 


by Prof. Ogden, 
than the best hetion ever peunea, POPULAR MECHANICS BOOK DEPT., Publishers 
because it is true and “* Written So 


You Can Understand It.” 318 W. WASHINGTON ST., CHICAGO 


HAND-FORGING and 
WROUGHT-IRON S) 


ORNAMENTAL WORK 


Written So You Can Understand It—By THOS. F. GOOGERTY Hy 
Instructor in Forge Work at Stout Institute Summer School of Forging 

208 pages. 122 illustrations. 12mo. Printed ona special grade 

of book paper and bound durably in extra cloth. Price $1.00 

postpaid. Special quotations to schools ordering in quantities. ‘ C) 


CONTENTS 


Introductory—The Spirit of Decorating—Correct Principles in Designing— 
Equipment— How to Draw the Iron—Working at the Forge—Various 

Processes Described —Various Forms of Welding— Brazing —Twisting— t 
Banding—Riveting—Scrollwork—Grilles—Welded Scrollwork—Box Forging 

— Embossing — Forms in Relief—Raised Forms— Special Designs— Drawer ) 
Pulls and Hinges, etc.—Door Plates—Iron Lamps. * 


318 W. Washington St., CHICAGO 


y, 


Popular Mechanics Book Dept., Publishers | G) 
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The Motor Cycle De Luxe 


HE attention paid to the details of design, material and workmanship 
reveals itself in the smoother, more efficient running and the greater 
service given by Pierce Motorcycles. 
Like Pierce Arrow Cars they are in 
a class by themselves. 


Compare the 
handsome, dig- 
nified lines of 
the Pierce with 
any other mo- 
torcycle. 


Large Tubing Frames Shaft and Gear Drive 
Distinctive No Separate Tanks Magneto Ignition 
. wo Speed Gears utomatic Lubrication 
Features: Efficiency—Durability—Simplicity 


Read the whole story in our catalog “‘O.”’ Free on request. 


THE PIERCE CYCLE COMPANY, BUFFALO, N. Y. 


Makers of Pierce Bicycles, Standard for over 20 years 


| Pacific Coast Branch, Oakland, Cal. 
Solidified beer from Kansas that may be chewed has O 4 
been placed upon the market. The froth, when bitten, q & | Pl) 
has the penetrating flavor of ground glass and the am- ou Can Easily Own a Diamond or Watch. ay one-fifth on delivery, 
ber-colored part works up into a toothsome ball much balance in iy roe | payments, Catalog free. Write today. 
like a caramel.—B 1 Loftis mak on Hable, Oricinal Diamond & Watch (redit House 
<: Brooklyn Eagle. 0. Dept. K 894, 108 N. State Street, Chicago. LIL. 


(Actual Size) Ten-In-One COMBINATION POCKET TOOL of a Thousand Uses 
r A Delight to Everyone. A Beautiful and Sensible Gift 
A Whole Kit of Tools in One Piece. Handiest and 
most useful combination tool ever 
made, Ten tools all in one piece 
and each of them of every day use 
to most everybody. Beautifully 
mote of the finest case hardened 
steel, copper plated then nickel 
plated end highly polished. 
Price 15 cents (stamps) each post paid 
to any address 
Any name stamped in the metal 10c extra. Agents wanted. 


SWEDISH-AMERICAN TELEPHONE CO. Rerregpt Ave- 


Clothing Salesmen Wanted 


$150.00 Per Month and expenses made by all our active men 


popular line of clothing. No ex- 
perience necessary—no capital required—no commission plan—no house to house 
canvass. You regulate your profits to suit yourself. This is high grade employment at high 
wages. Nearly All Our Men'Make $40.00 Every Week inthe Year. OUR 
PLAN: We ship by vrepaid express big outfit of cloth samples, lithograph fashion plates, 
tape measure, order blanks, advertising matter, everything free. We operate the largest 
mills in the U. S. and sell goods cheaper than any other house in the world. Finest tailored, 
all wool suits, $7.50 up. No difficulty getting orders at these prices. Everything guar- 
anteed. Don’t buy a suit or overcoat anywhere at any price until you see our amazing 
offer and biggest, lowest priced clothing line in U. S. 


THE WOOLEN MILLS CO. CHICAGO! 


‘MAGNET. " 
ALLIGATOR WEEE 


ADJUSTABLE NUT 
WRENCH 
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GUARANTEED 25 YEARS 7 


‘ST EVE HARRIS, Pres. | parcain you ever saw, 


any Watch I want you 
Jewel Elgin. Its the 


of the Send for Our Free Cotes Write today for particu- 


Elgin Factory. 


OUR NEW FREE WATCH AND DIAMOND Bot BOOK, also our also our boo 


boat noneand HARRIG-GOAR CO. Dept. 363, KANSAS CITY, MO. 


he House That Sells More Elgin Watches Than Any Other Firm in the World. o 


We want to Send You 
this Magnificent 16 size, Thin 
Model 17-Jewel Elgin, fully Ad- 
justed to Temperature, Isochro- 
nism and Three Positions, Com- 
plete with fine Double Strata Gold 
Case, Guaranteed 25 Years on 


30 Days Free Trial 


And if yc you ‘don’t say t say this is the is the biggest Ele Elgin Watch — Guaranteed 
send it back at our expense. If you wish to keep 
Says :—Before you bay it, the way is easy. Pay us only $3.00, and the rest in similar amounts each month. No interest 
—no security—just common honesty among men. We want you to see for yourself that this fine 
see this Lg yo a Elgin is better than other Watches costing twice or three times as much, 


For 25 YEARS 


ares ond we will send 
me?’ or all 


$ 1,000 Earned 


Three people earn it within thirty da js. Other honest, energetic 
men wanted to handle district sales for U.S. Fire Extinguisher. 
Noexperience requi . Can make you Thesrict t manager, apply now 


UNITED MFG. CO., 1750 United Bldg., TOLEDO, O. 


IHC Engines 
-Give Lifelong 
Satisfaction 


1H C Engines are built to last. No matter 
what IH C engine you buy—1-H. P., 50-H. P., 
or any size between—you have the satisfaction 
of knowing that you own the best engine of 
that particular size and style made anywhere 
in the world. Every 


IH C Gasoline Engine 


isa bargain. Because of its well-known super- 
iority in design, materials and workmanship, it 
will out-wear two engines of cheaper construc- 
tion, and it will furnish dependable power 
during its entire lifetime. 

I HC engines are made in all styles and sizes, from 1 
to 50-H. P.; built to operate on gas, gasoline, kerosene, 
or distillate; tractors from 12 to 45-H. P. 

We shall be pleased to send catalogues of these high 
grade engines and tractors and any special information 
you desire. Address 


International Harvester Company of America 


(Incorporated) 


16 Harvester Building Chicago USA 


Diamonds on Credit 
20% Down; 10% a Month 


Every customer is protected by 


our written guarantee to refund 
his money if his dealer can dupli- 
cate our diamond at our price. 
Write for Illustrated Catalog No. 3. 


J.M. LYON & CO., 


SCIENCE CONFIRMS LEGEND—Dr. Albert Caan 
of the Heidelberg Cancer Institute announces the result 
of certain experiments which show that the human organs 
contain quantities of radium or some allied radioactive 


substance. Anatomical specimens which could not pos- 
H, TOLEDO 
12 $1642 ¢ 


MOTO R 
Including Schebler Carburetor and 
complete electrical and propeller out- 
fits. 2cycle,2 port. From 3 to 18 
H. P., 1to3cyls. Fully guaranteed. 
Simple and reliable. Send for our 
large catalog ““C”’ at once. 


THE UNIVERSAL MACHINE CO.. Pike Ave., BOWLING GREEN, 0. 


Columbian 
Portable 
Garages 


Are built of double walls of & 
galvanized steel which have Bm 
a lining of asbestos between, 
thus makingthen. impervious @ 
to heat or cold—cool in sum- J 
mer—warm in winter. This 
essential feature cannot be 
obtained in single wall con- 
struction. A handsome, sub- 
stantial building which is 
ABSOLUTELY FIRE- PROOF and is 

Guaranteed Ten Years 
Can be set up or taken down in a short time. Our Illustrated Catalog 
shows pictures and quotes prices on many different sizes. Hunting lodges, 
boat-houses, cottages and and all kinds of steel buildings made to SUIT 
you. Wealso manufacture the most up-to-date underground gasoline 
storage-systems for private and public garages. Write for one or both 
catalogs today. We send them Free. 


COLUMBIAN STEEL TANK CO., Dept. 11, KANSAS CITY, MO. 
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Two Wonderful Boats 
The Famous VIPER III Type Hydroplane 


The fastest and least expensive hull for low 
powers ever devised. 8h.p.,14 miles. 30h.p., 
25 miles. Shipped to any part of the world; 
complete, or taken down and crated, ready to set 
up and screw together. Export knockdown, $40. 


“4A 


VIPER IV Type, with Surface Propellers | | } style Edison shipped 
HICKMAN PATENTS Y x 
The first shoal-draft speed boat. Entirely es, you may have this wonderful new outfit 
weedless. Through the heaviest weed-growths oF many others shipped absolutely 
in 14 inches of water at 20 miles an hour or and positively free as per offer below. 
above. No stern wheel. No tunnel stern. Noshaft Sy . 
under water. No strut. No projecting rudder. M r. Edi iso n ay Ss: 
“ ” 
Write for free Viper treatise and illustrated IWant to See a Phonograph in Every om Home 
circular describing surface propeller boats. For the phonograph is Mr. Edison's pet and hobby, and 
THE VIPER co. CANADA ; 


tainments for young and old who gather in the evening. 


I will send you the 
sibly have come into contact with isolated radium showed The Edison Offer New Model Edison 


all the qualities associated with radium. 


Dr. Borness, another investigator, announces that the phonograph and your choice of all the Amberol 
brain substance is radioactive and under certain condi- records on an absolutely cg loan—no obligations, no 
tions irradiates a faint glow. Science, he says, has al- deposit, no guarantee nor C. D. to us whatever. I 
ways derided the idea of the halo, or nimbus, with which want you to have all the oghown two-steps, vaude- 
the Savior and the angels are depicted. But now science vilies, minstrels, grand operas, also the sacred music, ete., 
comes to confirm the religious legend. The nimbus is a hen—when you are through with the outfit—send it back to me and 
fact, invisible indeed to the ordinary eye, but perhaps i will pay the freight. 
visible in another age and under abnormal conditions of I am tremendously proud 
the body and mind.—New York Sun. y easo of this new instrument. 

When you get it in your 


town I know everybody will say that nothing like it has 
Amazin Profits ever been heard—so wondertul, so grand. so beautifnl, such a king of 
entertainers—so I am sure that at least some one—if not you, then some- 

In Mus ooms body else, will want to buy one of these mew style Edisons (especially 
as they are being offered now at the most astounding rock-bottom 

Anybody can add §8 to $40 per week ice—and on easy terms as low as $2.00 a month). Perhaps 
to their income, in spare time, entire you yourself will be glad to keep the outfit. But even if nobody buys 
year growing mushrooms in cellars, I'll be glad anyway that I sent you the new Edison on the free loan— 


sheds, barns, boxes, etc. I tell you for that is zy way of advertising quickly its wonderful superiority, 
where to sell, at highest prices. 


Free RAM Get the New E li Catalog , 
Desk 2, 329 W. 48th St., New York We will send you our handsome new ria 2 FREE COUPON 


book and full particulars of our wo ae 
free loan offer absolutely free and prepai 


Write today—donot delay. Get the free | pon 
. With a chuck that holds from 0to book and learn all about this wonder- 
% inches and with only a weight of ful free trial offer. Send your name 


and address on a postal card or ra F.K. pion tationt Vice Pres. & Mer. 


21 ounces. letter, or just the coupon will 2 
do without any letter — but 
write now, Office, 355 1 Portage Ave.Win'peg 
Edison Phonograph 9 Eason Block Dept. 1192 Chicago, IL 


Distributers - Gentlemen: Without any obligations on 


me, please send me your great Edison 


- @ Catalogs, and also full particulars of your 
e Free Offer on my choice of a new 
Hand ® Drill No. 3 [| 
( West« rn Office, 65 
is a perfect tool of its kind. Extreme]ength over all is 11 ests. San Fran- 
inches and diameter of drive gear 3;¢Thches. Has hollow My 
taleg | handle to hold Points, which is unique and convenient. tage Ave. 
odges, | For sale by all —. Write for catalog and instructive Winnipeg. 
SUIT booklet, “ Tool Pract: By 738 
isoline 
both 
MILLERS FALLS COMPANY 
, MO. 28 Warren Street New York 
Please Mention Popular Mechanics 
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Sharp Tools 
cut the work in Half 


They do 
better and guicker 
work — not only 
in the shop, butin 
the home—any- 
where and every- 
where that edged 
tools are 
used. 


PIKE SHARPENING 
STONES 


The only line that includes every 
sharpening substance—natural 
or artificial — each the best 
for some sharpening purpose. 


For both shop and home the 
most useful all-around sharpening stone 
is the Pike INDIA Oil Stone. It is 
the only sharpening stone in existence— 
natural or artificial—with crystals so hard, 
so sharp, and so tough that it rapidly cuts 
the hardest tool steel and holds its shape 
almost indefinitely without grooving or 
wearing down—-and that, when properly 
oiled, positively wz/Z not glaze. 

Made of Alundum, wonderful arti- 


ficial crystals produced by the immeasurable 
heat of great electric furnaces. 


Three grits—coarse, medium and 
fine, each always absolutely unzform in texture 
—and in all shapes and sizes. 


Some PIKE Specialties 


Pike India Combination Bench 
Stone—two stones in one—one side coarse, 
the otherfine. Size7x2xlinches. . .. . $1.00 
Mounted in hardwood box . . « « « $1.25 
Pike India Revers- 

ible Oil Stone, as 
illustrated. 
Pike India Kant- 


Pike India Sports- 
man's 
Stone « 


Pike J unior 


Grinder 
Other Pike Grinders 
from . 00 to $7.00 


cane —Your dealer is authorized to 
replace any Pike stone found defective. 


Sold by hardware dealers everywhere. 
Send for ‘‘ How to Keep Tools Sharp” 


This book gives you in condensed form the experience of 
a host of experts. Shows how to select and care fora 
stone to get the very best results—tells why no ome abrasive 
will do for all requirements, and why PIKE INDIA is the 
best for general purposes. Send for this book today. 


PIKE MANUFACTURING COMPANY 
1 Main Street Pike, N. H. 


1 
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Mission 


HOW TO MAKE IT 
50 Designs for $1.00 


What one man accomplished 
with the aid of these books: 
Popular Co., 
318 W. Washington St., Chicago. 
Sirs: Please send me Part Two, "Mission Furniture: How 
to Make It, by mail postpaid. I have Part One, and have 
made and sold $400.00 worth of one piece of furniture,and 
Iam not a carpenter either, but with the instructions 
“Written so I can understand it,” I have a business of 
my own, Yours truly, 
JOHN 8S. COLEMAN. 
TWO VOLUMES 
PART ONE | PART TWO 
21 Designs. 96 Pages. | 32 Designs. 128 Pages. 
Cloth Cover. Price 50c Each, Postpaid. 
POPULAR MECHANICS BOOK DEPT. 
318 W. Washington Street, CHICAGO 


A book for which there is a real need 
A PRACTICAL COURSE 


MECHANICAL DRAWING 


For individual study, shop classes, trade or 
high schools and those who would like to 
know something of the drafting profession. 


By WILLIAM F. WILLARD 


Formerly Instructor in Mechanical Drawing 
at Armour | theese. of T L 7 y, Chi 


134 Pages, 131 Illustrations, Cloth Cover 
Size 5x7 inches, Price 50 cents 


Simple—Rational= Economical—Fresh 


CHAPTER HEADINGS 


1. Introduction. 2. The Draftsman’s Equipment. 3. 
Simple Exercises in Pencil and Ink. 4. Principles of the 
Ordinary Working Drawing. 5. Conventions Used in 
Drafting. 6. Theory of the Working Drawing. 7. The 
Detailed Working Drawing and Its Value with a Series 
of Practical Problems. 8 and9. Pattern Workshop Draw- 
ings. 10. Isometric Working Drawings. 11. Suggested 
Course for Evening E Classes of Trade or High Schools 


Miss. 


Sent postpaid to any address by the publishers 


Popular Mechanics Co., Chicago 
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Weight 350 Ibs. 
30000 In Use 
Keep Your Money While You Try This Engine Queen 


We don’t want one penny in advance—don't want you to 


deposit any money in the bank payable to us—don't want be 
you to sign any misleading, mysterious order blank or 
note—don’t ask you to obligate yourself in any way. Our 
offer is this: If you need a good, dependable 1'4-h. p. 


engine, known the world over a& the famous “Chore Boy,” 
for pumping and the smal! jobs, or if you need a —, 


stronger 6-h. p. engine for sawing wood, running the 
mill, ete, write us and 4 


Just Say “Send Me Your $35 1'4-H. P. “Chore Boy” ; 


” ” 2 
want to keep it or send it back at our expense. If you're arette and hit a soft spot some- 


satisfied, we'll send you 


Our Guarantee-For-Life Certificate where. Then a few puffs—and va 
guaranteeing your engine against defective material, you ll be Prince of a Castle in \\ 7 
workmanship or poor finish for the life ofthe engine. When ° 
you get it, we will arrange for easy payments. Spain, 

ere’s in the works to get engine 
7 . Simply write us your name, ress, 0 ngine 
Hesired = freight station. if you to get your A d 1S 
engine rom your oca. ealer, sen us is BRame an to acco an a rea man Ss SINO. Pe. 
address. We'll do the rest. 
ASSOCIATED MANUFACTURERS CO., 782 Associate Bldg... WATERLOO, 1, It is the finest flower of North 
Largest Manufac Gasoline Engi he world. Write f 
5000 with tobacco tang. 
$ @ But no bites or bitters or F han 
In Use scratches. A 
Weight 1400 Ibs. | @ So you like to let the faste 


A collection of buttons, dating from the ninth cen- sink into your aymem. ot a 
been’ found ‘to be worth $40,000. ‘it started wih one | Queen Quality is granulated 
taken from the robe of Charlemagne. —good in a pipe, but made \° 

Become An rt Auto Driver specially for the chap who likes a 

Expe to roll his own cigarettes. ; ) 
Golden opportunities for bright young men in this newest gq It comes in the Big Blue Bag 4) 


most profitable vocation. Experts in great demand. Jobs Ps 
numerous ; work easy and very interesting; salaries ‘—a generous sack at a nickel 


$35. TO $60. A WEEK everywhere, coast to coast. \ 


Our systematic course of training—clear, easy, complete : } 
you an Only It turns you out Sixty }) 
few weeks home study necessary while holding present Satis fyi: 
complete working model free. ead lessons. 

PAYMENT STARTS YOU. Write at once for particu- Twenty Plentifu l Pipe fi uls. . 
lars. We help you to a good position. Put a match to its golden flakes and 


BUFFALO AUTOMOBILE SCHOOL, 77A Edward St., Buffalo, N.Y. you'll be grateful to the Big 
Blue Bag forever. 

You'd better hurry—some 
- stores close early. 


Sor the Big 
Blue Bag 

This Can’t Happen toYou 5c 

If you install a Baldridge Reverse Gear F.R. Penn 


_ Then you can stop or reverse your boat almost instantly Reidsville, 
in emergencies simply by moving a single 
lever. Engine doesn’t stop—full power 
always available. Don’t buy anew boat 
and don’t run any boat unless it is 
equipped with the reliable “Baldridge’’. 
Standard with nearly 12,000 users. 


BALDRIDGE GEAR CO. 
682 W. Grand Blvd., Detroit, Mich. 
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Our first 1912 direct importation from our Antwerp agency affords saentie 


fine investment opportunities for those interested in fine, genuine diamonds. : 
: The house of Jason Weiler & Son, since 1876, have sold diamonds by mail to . 
ig thousands of patrons all over America—and are able to save customers from 30 , a E 
s to 50 per cent in buying direct for cash. We save you the usual retail profits— Yip ia : 
and also the extra profits of those who sell “‘on time”—forsuch concerns must Z|} XY 
5 ‘ . et in Charge extra in order to make up for credit losses and expenses of collecting. , ~ : 
ca arat I iar set in %% carat Diamond, set in 
g Ladies’ 14K. Solid Gold Knowing our ability to undersell—we are the one house in America which Men's 14K. Solid Gold : 
a pape Style 24 lainly tells you the weight of a diamond and guarantees its value. Write Belcher Mount- 
4 dieactiaank, or Free Diamond List—describing all weights and sizes at direct import prices. 'n#, direct for 24 
Money refunded if this J A ~ Oo N W E I I E i 24 & ~ oO N Money ‘refunded if this 
ring can be duplicated ring 
* by your local jeweler ~ »y your local jeweler for 
for less than $35. 363 Washington St., BOSTON, MASS. less than $35. 


Direct Diamond Importers Since 1876. Manufacturin: ng Wholesale and Retail Jewelers. 
Foreign Agencies: Antwerp, Paris and Buenos Ayres. 


1a| Pepi, Fireless Cooker 
pt 


+, Cooks everything more deli- 
Your Meat Bills ciously, more thoroughly than 
any other way. 


30 Days Free Trial | 
lam making a special Factory 
Price on 10,000 Cookers. 
Complete outfit aluminum 
cooking utensils FREE with 
every Rapid. Write for Free 
Recipe Book and special prices. 
WM. CAMPBELL CO. 
Dept. 64 DETROIT, MICH. ’ 


Crispette Machine 


This machine made me a rich man. 


If you go at it as I did, you can make a lot of money. 


I stand ready to help you make good; if you have business | 


hopes—if you’re anxious to make money—write me today. I'll 
= _— just how I went about it—how you can do the same. 
+~ u follow instructions you should make more money 
this all and Winter than you ever dreamed of. Somewhere 
in your town there is a small store—a half-store, a little nook 
or even a store window—where you,can set up your machine 


HOW PAPER CAME TO BE— Long years ago a 
Japanese walked through his pretty garden to his home; 
his hands were clasped behind his back and he was 
thinking, as he crossed the bridge to pluck a fresh 
wistaria blossom that hung just over his head. This 
little gentleman had a great many parcels to send out 
from his shop every week, and he had always wrapped 
them in silk; but this was an expensive material and 


and make money. You can start at home if you wish. he needed something. che ~g? de ais popere, re at 
once a wasp came itting Oowar im u e thrust 
] Every Time You Take in a Nickel You Make | it away that it might not nip his nose, and lo! there 
x Almost Four Cents Profit.. 
a People buy and buy and buy popcorn Crispettes because of You May Crowd a Crescent Jointer | 
the taste. They’re so different—so tasty and tempting—folks the ent 
3 want more and more of them. __ de the machine will do work 
4 At least investigate. Look into the proposition. Get my ust as smoothly as thou | 
: story, and the story of other men who are making money you ad not crowde od it at al | 
as ul in six sizes. erie or ca 
3 with a Long Popcorn Crispette Machine. Write today. alog telling all about them and de- | 
a8 scribing our line of Band Saws, Saw | 
a W. 7. LONG Tables, Pianers, Planers and Matchers, 
re Shapers, Swing Saws, Borers, Disk 
& 456 High Street, Springfield, Ohio. Grinders, Variety Wood Workers. 


THE CRESCENT MACHINE CO., 93 Columbia St., Leetonia, 0. 


he cost of your furnace. We have been b 


JAHAN 


can save at 


Beats much better than any other furnace, no 
payments 


Buy Direct—Save Money—We Pay Freight 


Our month! iatetuert plan of selling direct saves you the dealer's ppeas eas ond his excessive charges for installation and 
ullding Jahan 


THE BEST HEATING SYSTEM MADE for residences, schools, hotels, churches, etc, Itis the most 
——_ {furnace too and saves 's to 4 the cost of fuel because the patented “Down-Draft System" burns 
hard or soft coal, and burns, it ALL without cinders, clinkers or any waste. Needs less aye pao yet 


ONLY $10 DOWN and $10 A MONTH 


makes It for any one to have the best _heatt ng oyster mad 
“Guaranty Bond” that allows you 365 DAYS TRIA You io 

We send complete outfit, furnace, pipes, registers, etc., together with special plans, full directions: ant all 
»tools for installing. If you can drive a nall you can install a Jahant Furnace without the aid of a tinn 


Write To-Day for Catalog Wis ches wore beat and tet 
THE JAHANT HEATING GO., 


repairs. You 
‘urnaces for over 30 years and guarantee satisfaction 


orarr FURNACE 


. Steam or hot water heating system. Our plan of monthly 


Jahant Furnace ts — with a strong 
run risk buying from 


3 Mill Street, Akron, O. 


BUY DIAMONDS DIRECT mai 
Month 
Popcorn 
| 
4 
Se 


POPULAR MECHANICS 


A Great 


“KATE and QUEEN” 
By 
Prof. Jesse Beery 


King of Horse 
Trainers 


Equals “ Black 
Beauty”’ in human 
interest surpasses it in practicability. “Kate” a 
victim of poor handling is vividly contrasted with 
“Queen” who was more fortunate. You sympathize 
with one—rejoice with the other—even as you sigh for 
the slum waif and laugh with the child of fortune. 

Prof. Beery has skillfully woven into this intensely 
interesting and true story, many valuable suggestions 
for handling horses—a result of a lifetime’s experience. 


Special Offer to Horsemen 


Prof. Beery desires that every horse owner, trainer, 
breeder—everyone interested in horses—men or women 

should read this great story. To make it possible, for 
a short time he offers every interested person a copy 
worth $1.00 for the remarkably low price of 


25c Postpaid 


If you have even a passing interest in horses; if you 
own, train or breed them you will gather from it a fund 

of knowledge worth many times the small price. Send 
for acopy today. Enclose U. S. stamps or coin. 


FRE With each book we send FREE a beautiful 
colored picture of Queen—oil painting effect 
—suitable for framing. Order today. 


PROF. JESSE BEERY, Box 574, Pleasant Hill, O. 


at his hand was a wasp’s nest! It was made of thin 
wood pulp softened into a thin paste by the jaws of 
the insect, then formed and left to dry. 


“Why can’t I do that same thing?” thought the Jap- 


anese merchant. “Get certain wood, form it into a 
pulp by means of water from the river and make 
something like this wasp’s nest in consistency, to wrap 


about my packages.”” So this was the way paper was 
first deseveaals A wasp flew across the path of a 
man who walked one day in a vine-clad garden of Old 
Japan.—Lumber Review. 


YOU Gan FOOT WELLS 


quickly through any Earth with our Guaranteed 
Well-Boring Outfit... Nothing else like it. 
Cheapest and Best method known. Price $10.00 Delivered. 


Our Big Circular for 2-cent Stamp. Write to-day. 


STANDARD EARTH AUGER CO. 
1128-45 Newport Ave. CHICAGO, U.S.A. 


SHORTHAND 
» 30 DAYS 


We absolutely guarantee to teach shorthand complete in 
only thirty days. You can learn in spare time in your own 
home, no matter where you live. No need to spend months 
as with old systems. Boyd's Syllabic System is easy to learn 

easy to write—easy to read. Simple. Practical. Speedy. 
Sure. No ruled lines—no positions—no shading as in other 
systems. No long lists of word signs to confuse, Only nine 
characters to learn and you have the entire English language 
at your absolute command. The best system for mf ee ny 
Eowves secretaries, newspaper reporters and railroad men. 

awyers, ministers, teachers, physicians, literary folk and 
business men and women may now learn shorthand for their 
own vse. Does not take continual daily practice as with other 
systems, Our graduates hold high grade positions everywhere. 
Send today for booklets, testimonials, etc. 


Chicago Correspondence Schools * 
969 Chicago Opera House Block, CHICAGO, ILL. 


ADVERTISING SECTION 


Covered 
Handling Meno 
Figuring Costs 
Strength of 


Roof Coverings 
Ventilation 
Steel Construe- 
tion 
Masonry 
Plane Surveying 
Mechanical 
Drawing 
Railroad 
E ngineering 


Tunnel Construc- 
tlon 
Railroad Fi 


nee 


Bridge Building 
River and Har- 
bor Improve- 
ments 
Wind Pressure 
and Snow Loads 
House Drainage 
d Sa 


Water Power and 
Water Supply 
Irrigation 
Engineering 
Hauling Power of 
Locomotives 
Highway 
Construction 


limit to thi. servi 


specific to be toieen up in detail in the cyclopedia 


AYER, $2500 A YEAR|‘ 


Would You Pay $2 a Month 
for a for a Better Salary Every Day? 


—fora chance to show what you’re 
REALLY WORTH. Would you 
pay $2 a month for the difference 
between failure and real achievement, 
between a common job and a BIG 
SUCCESS? 


Then Sign the Coupon 


on this page—sign it without obligating yourself to 
spend one penny—and let us send you a work that 
will give you that vitally important knowledge 
of practical affairs that COMMANDS a good salary 
wherever you are; a work that every railroad em- 
ployee, every man, in the engineering and construce- 
tion departments of every industrial enterprise, 
every foreman, and superintendent in mill and 
faetory, should carefully read and study. 


The Cyclopedia of Civil Engineering 

is net a collection of theories, but the actual, crystal- 
ized, tried and tested experience of the greatest rail- 
road and industrial engineers. It is neta dictionary 
of disjointed facts, net a dry and technical work, but 
a clear and simple exposition of every phase of 
practical engineering. For these eight volumes 
teach the handling of men as well as the strength of 
stone and steel ; they describe mocern feats of irriga- 
tion as well as the building of mills and factories ; the 
latest triumphs of cement and concrete construction 
as well as the laying of tracks of steel over mountain 
and plain. These eight meaty volumes are hand- 
somely bound in half Morocco and contain 3900 
pages, with over 3000 illustrations, folding maps, 
diagrams, etc. 

We want you to at least SEE these books. We 
want YOU to judge their worth. We want to send 
them to you at OUR risk, for you to examine at your 
leisure, and then if you don't believe them to be 
ACTUALLY WORTH TWICE THE INTRODUC- 
TORY PRICE WE ASK, if you don't believe them 
to be worth to VOU IN COLD DOLLARS AND CENTS 
TWELVE TIMES $2.00 a month, then simply send 
them back at OUR expense. 


Another Great Offer 


With each set is included a year's Consulting Mem- 
bership entitling you to the advice of our business and 
engineering experts free. This will give you practical 
help in handling working problems which are too 
There will be no 
A single problem solved for you might be worth 


more than the frst cost of the books. Order the books now. 


American School of Correspondence, Chicago, U.S.A. 


EMPLOYER . 


AMERICAN SCHOOL OF CORRESPONDENCE: Pop. Mech. 2-12 
Please send set of Cyclopedia of Civil Engineering for 7 days’ 
FREE examination. 
nonth until I have paid $24.80; 
the books subject to your order. 


1 will send $2.80 within 7 days and §2 a 
otherwise I will notify you and hold 
Title not to pass until fully paid. 


BADDRESS 


Please Mention Popular Mechanice 
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ROBERTS MOTORS 


THE MOTORS THAT 


NEVER BACKFIRE 


AEROPLANE 


MOTORS THAT INSURE SUCCESS 


c. oO. — EY, FLYING WITH HIS ROBERTS 4X-50 H. P. 
VIATION MOTOR, AT MINEOLA, N. Y. 


en fifty motors in actual flight 


. Two sizes—4 cylinder 50 H.P., 6 cylinder 75 H.P. 


Ask for our Aero Motor Catalog 


MARINE 


MOTORS THAT GIVE REAL SERVICE 


PIRATE Il en P. ROBERTS 

The power plant of Pirate II is a ROBERTS 
4P-40 H. P. motor which was built in 1908. Four 
seasons of constant racing service have proven 
the real worth of ROBERTS quality. 


Built in ten sizes. 3to 125H.P. 1 to 6 cylinders 
Our Marine Motor Catalog will be mailed upon request 


THE ROBERTS MOTOR CO., 1419 Columbus Ave., Sandusky, Ohio 


Py This Acetylene 
Generator Solves 
ALL Lighting Problems 


You want a cheerful home, not a gloomy 

home—a healthful home, not an unhealthful 

one —a well lighted home— not a dismal, 

sickly-lighted, uninviting one, so get our 
ree Book at once! 

Scientists, everywhere, prefer the Acetylene 

light and physicians indorse its use because it is 


so clean and healthful. ‘*The ‘Free Light’ 
—_ Acetylene Generator is constructed so as to 
secure the measure of safety prescribed by the rules of the 
National Board of nee Underwriters And to gain the 
sanction of these people, the Acetylene Generator must be 
properly safeguard —~y made practically ‘fool proof’.” This 


“FREE LIGHT” 


Acetylene Generator 


is the one for your home—it regulates its own feed—and cannot 
‘eed an overcharge. This feeding device is a patented improve- 
ment found only on the ** Free Light”—guarantees that no 
more of your carbide will be used—no more acetylene will be 
generated than what is absolutely required for immediate use 


There are many other exclusive and patented features about 

the “Free 
instance: With 

Light ’’ Sy: m in yous house you can step up 

to the an of the ress a button—and 

you have the of me 

strong white light that can possibly 


WRITE FOR FREE BOOK 
Learn How You Can Save Money 
and Have a BETTER Light! 


Don’t this important matter. Don’t put 
it off! Write us at once. Jhonsende of homes 
are being mad ctly hehted ee Light’’ 
Acetylene. Why no! 


“Free Light’ "Acetylene Generator & Mfy.Co. 


204 East Third Street, MARYVILLE, MO. 


Acetylene Ge nerator that we want you y, 
ree 


All Russians have a weakness for handsome footwear, 
and the re sult is that there are more showy boots worn 
in the czar’s empire than anywhere else on earth. 


Every Bey His Own Toymaker 


Greatest boys’ book ever written, tells how to make a steam 


engine, telephone, magic ats, 

illu: Jur big novelty og an id lextre 1 0c NN. 

AMERICAN SiiPPLY . PAUL, MINN. 
HERE YOU ARE BOYS 
pin 
Grandpa. Everyone will notice it on the lapel of 
your coat and try to get a closer look at it. All you 
have to do is press the bulb.— Foxy Grandpa will 
finish the job by squirting a fine stream of water 
over the inquisitive one. Wili squirt 20 feet. Great- 
est joke out. Order one today and fool your 
friends. Price 15c. Foxy Grandpa and Hooligan 
both for 25c. 5 for 50c or 1 doz. for $1.00. A beau 


tiful fountain pen free with every $1.00 order. 


AMERICAN SUPPLY CO., ST. PAUL, MINN. 


[THE INDEX 


TO VOL. XVI 
Popular Mechanics 
Magazine 


(July to December, 1911, inclusive,) 
is now ready and will be mailed to any 
address upon receipt of 10c in stamps. 


POPULAR MECHANICS Co. 
318 W. Washington Street, CHICAGO I 
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Work For Yourself 


Baldwin Alabama 


offers an unusual opportunity to the man who wants to be 
independent for life. 

A stamp or post card will bring you information how 
land can be secured in this desirable spot on small 
monthly payments. 

Why not live where it is warm and sunny, away from 
the cold wintry blasts and where soil conditions, climate 
and farming conditions in general are the best. We want 
to send you a free book about the tract of land known as 


EAST MOBILE FARMS 


located in the Wess Central part of Baldwin County, Alabama, 
2 miles south of Bay Minette, the county seat, an up-to-date 
town of 1200 popuiation. 

The lands lie from 125 to 275 feet above sea level and are high 
and dry, at the same time being well watered with flowing a 
and creeks, ‘The rain fall of about 60 inches per year is even 
distributed throughout the year. 

The climate is as nearly perfect as can be found in a any place 
in the United States. Cool breezes from the Gulf of 
make the summers delightful. 

The land is well adapted to growing sugar cane and sweet 
potatoes, while two crops of Irish potatoes can be raised per year. 


RETURNS PER ACRE 


As the crops which are grown in this section are produced ata 
time when the highest market prices prevail, it is not exagger- 
ating to say that properly cultivated the returns per acre from 
these lands can be sine ed at from $200 to $300. 

The following is a reasonable estimate of the crops per acre 
grown on EAST MOBILE FARMS: 


Irish potatoes. ..$100 to Endive. $200 to $400 
Sweet potatoes.. 125 to Watermelons.... 100 to 
Tomatoes........ 150 to 300 Cantaloupe...... 100 to 300 
Cucumbers .. 200 to strawberries.... 400 to 800 
Yelery... 800 
Onions... 500 
Lettuce. 500 
MARKETS 


Raising large crops in any locality is useless unless economical 
ways of marketing are afforded. Our location is particularly 
favored with good transportation. The main line of the Louis- 
ville & Nashville railroad and also a branch runs near and 
through some of this »erty, while at the south water 
transportation to Mobile is afforded. By fast freight crops can 
be put into the northern markets in from 30 to 40 hours. 


PRICE OF LAND 


This land is offered at this time at $25.00 per acre. $1.00 acre cash 
and $1.00 per acre per month for-24 months. Thus $20. 0 cash, and ind $20.00 
a month will pay for a 20-acre farm in two years. 


Don’t wait another day. You are in no way 
obligated by asking us to send you our free 
book. It will show you the way to independence. 


ADDRESS 


SIBLEY LAND CO., Incorporated 
1431 First National Bank Bldg. CHICAGO 


physically 
as well as | 
mentally | 
efficient— 


are You? 

RE you handicapping your dusting success 
A by a weak, under-developed body ? 

Your earning capacity depends as much 
upon your health as it does upon your brain. 
Even if your are subjected to the nervous strain 
of long hours, and close confinement in factory, 
office or store, you can easily keep yourself in 
perfect physical condition. By accepting this 
offer you will feel better, work better, and to 
greater advantage. Simply let us give you 


A complete $50.00 course 
in physical culture FREE 


Many less helpful courses are sold at $50 or 
more. This one, prepared by Mr. MacFadden 
personally, represents the most effective 
body-building course ever compiled and re- 
flects the knowledge gained in his treatment 
of patients at his immense Healthatorium, 
42nd Street and Grand Boulevard, Chicago. 

This offer is made to familiarize you with 
the vital importance of Physical Culture to the 
success of every business man—to show you 
why it is the most needed magazine in the field 
of literature. It teaches in a simple, under- 
standable manner how sickness may be 
avoided and how you may achieve the highest 
degree of health and strength by just a little 
physical attention every day. It prescribes a 
rational and effective treatment of every form 
of illness. When you are thoroughly ac- 
quainted with PHYSICAL CULTURE you 
will become a life subscriber, because you 
are unwilling to get along without it. 


You can now have this azine 


for 8 months, and this helpful 


course, too, for only $1.00 


Be fair to yourself and accept this offer today—now—be- 
fore you forget it. 

Just send a dollar bill, and we will mail you the Physical 
Culture Course, and enter your name for an eight months’ 
subscription to “the Physical Culture Magazine. Wew 
cheerfully return your money if you are not satisfied, 


This Coupon Insures Your Efficiency 


Physical Culture Publishing Co., 402 Flatiron Bldg., New York 

I enclose $1.00—send me the course and the magazine. 
If not satisfied you will refund my dollar. 
Name.... 


eee 
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7 EVERYTHING for the GARDEN 


is the title of our 1912 catalogue—the most beautiful and complete horticultural publication of the 
day — really a book of 204 pages, 5 colored plates and over 800 photo engravings, showing 
actual results without exaggeration. It is a mine of information of everything in Gardening either 
for pleasure or profit and embodies the results of over sixty-four years of practical experience. 
To give this catalogue the largest possible distribution we make the following liberal offer: 


Every Empty Envelope 
Counts As Cash 


To everyone who will state where this advertisement was seen and who encloses Ten 
Cents we will mail the catalogue 


And also Send Free of Charge 
Our Famous 50 Cent “HENDERSON” COLLECTION OF SEEDS 


containing one packet each of Ponderosa Tomato, Bi Boston Bey oo Globe Radish, 
Henderson’s Invincible Asters, Mammoth Butterfly Pansies Giant ncer Sweet Peas, 
in a coupon envelope, which, when emptied and returned, tt E see a 25-cent cash 
payment on any order amounting to $1.00 and upward. 
In addition, all ordering from this advertisement will receive a copy of our new Garden Guide 
and Record. This is a hand book of general garden information, planting tables, cooking receipts, 
cultural directions, etc., ete., and in all is one of the most necessary and valuable of our many publications, S| 


PETER HENDERSON & 


NEW YORK City. 


S50 ‘A Week—EASY “Deaf-World 


Meee that you WILL hear. Don’t 
ACCEPT your condition as final. May 
rs not HAVE MISSED the REAL SO- 
UTION, the one CHANCE THAT YOU 
HAVE to correct YOUR PARTICULAR 
trouble? To op or her who WILLS a 
thing Natu answers with reward. 
390,000 STRONG. WILLED deaf people x 
have come to our way and improved their 
HEARING. DEAF toda 
pao “enh if pr had not GIVEN UP. OUR WAY O 
TREATING THE HEARING is told , ot. in a book that 
costs no onea PENNY. To put into an advertisement HALF 


ere’s the qnalent, quickest mone’ ever 
heard of. Just send name and address—we 
will ship—express prepaid—Swellest Big Outfit 
a of Samples and Color Plates, showing over 100 
correct and latest s in Men’s Made-to-Measure 
Back you to win special offer of a free suit to you. = 
ack y 


We ‘ou in bi 
usiness and take all ris 


ae that there is in this book would require a HUNDRED PAGES. 
Moot To miss READING it might be to miss the one chance 
ive offerevermade,barnone! § i : HAVE to come back from the deaf-world. Merely a 
Your one best chance. Keep @pie z card addressed to the WILSON EAR DRUM CO., i44 T ddl 
4 ELK TAILORING CO 
Jackson Bivd., Chicago \ NATIONS WHO CAN’T LAUGH—There are whole 


- » WAN peoples who cannot laugh. The North American In- 
THIS SUIT FREE) \ dians, for example, are usually. devoid of humorous per- 


F i i ception, and when some of the Veddahs of Ceyloh 

A and Big Outfit eyic were 
“A 


asked why none of their people ever laughed, they 
solemnly replied that they never saw anything to laugh 
at. On the other hand, some savages appear to have 


a more robust sense of humor than their civilized breth- 
AMA' I I I E ROOFING ren. Dr. Livingstone tells of an African tribe who, when 
Mineral surfaced. Needs no painting. Send for free sample. dressed in clothes for the first. time, ‘rolled about. on 


the ground in uncontrollable fits of laughter.”—Pitts- 
BARRETT MANUFACTURING CO., New York, Chicago burg Press. 


T ! Time and strength are worth money. With 

E H I the Double Claw Hammer you save both. 

It pays for itself many times over. It pulls 

se nail up instead of rollin ing | it out. You drive the 

; ne nail right in again. ou never smash your 

ers in high nailing, and your left hand is free 

ra aa the board to be nailed. The carpenter 

re ot this up knew his job and saved himself a 
lot of trouble. 


Free delivery to your address on receipt of $1.50 


The Double Claw Hammer will pay for itself many 
times over in the time and strength it saves the 
user. It is indeed a pleasure to work with it. If 
ou are not satisfied with this hammer send it 
ack at our expense and we will refund your 
money. Not one returned yet. Remember—It 
costs three times as much to make this hammer. 
SEND FOR IT NOW 


DOUBLE CLAW HAMMER Co. 
453 Broadway BROOKLYN, N. Y. 
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with our AG 
USE ONLY 
=. 
NAILING 
a \ 
Ai 
| HAMMER \ 
\ bs \ | Z 
Za 
| \ 
\ \e 


POPULAR MECHANICS ADVERTISING SECTION 


183 


THE SMOOTHEST 
TOBACCO 


Touch a match to a pipeful of 
Velvet. Fine, isn’t it? And mild 
and rich too—yes? Doesn’t bite 
either—and it never will—not if 
you smoke it all day and half the 
night. 


Velvet is well aged—that’s the 
why—it’s middle leaves of choice 
KentuckyBurley —aged two years. 
Only that—but it’s Velvet. 

Full 2-0z. tins 10ce—1-o0z. bags Se. 


| 
SPAULDING Me | 
TOBACCO 
UNITED STATES TIRES IRON “Hour 
Continental Hartford 


New, easy, pleasant way, Mrs. 
Larkins, Mich. writes, “Have 
ironed 6 years with "perfect 
satisfac tion.”’ Mrs. Timm, O. 

says, ““Couldn’ thing of iron- 
ing without it.’ 


&J Morgan & Wright 


THE STRONGEST TIRE IN THE WORLD 


Improved Monitor Sad Iron 
{-Heating. Not Sold in Stores 
Strong, light, handsome--durable. Easy 
> MONARCH CONCRETE MIXER 218 perate; heat regulated instantly; no dirt—n« © odor. 
and 0. to $20.00 a day. No experience 
complete with high grade gasoline required. Sells almost on sight. Martin, Tenn., 
ai ‘ engine, all on truck. Capacity 40- cleared over $5,000 in iS Trimmer, 
4} 50 yards in ten hours with two men. lil, writes. ‘Sold 12 in 10 hours.’ 
w feed. Saves cost in 60 days. Mrs. Nixon, Vt. -_ Spade $14.00 in 
Concrete Machinery of all kinds. half Gay, for big. colored 
= circular, full size and interior 
‘ - Mixers from $35.00 up. view of iron. Exclusive selling 
N Monitor Sa ron Co, ‘ 
502 Shepard Bldg., Grand Rapids, Mich. 44 Wayne B8t. Big Prairie, O. 
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Published Monthly 
on the Fifth of the Month 


200 Cartoons 


All the great 
Cartoonists 
Represented 


Cover cartoon and cover 
in colors 


15 Cents a Copy 
$1.50 Per Year 


POPULAR MECHANICS ADVERTISING SECTION 


Something New! 


Current Events in 
Caricature 


Brightest Cartoons of All Countries 
Under One Cover 


This newest of modern periodicals was bound 
to come, the ever increasing prominence and 
space given to cartoons by dailies and weeklies 
all over the world and the demand of the public 
for more and more made its birth certain. 
Timeliness, keenness, wit and striking summing 


up of current ideas in one drawing are the quali- 
fications of a cartoon for appearance in its pages. 


If a bright, timely and striking cartoon appears in any publica- 
tion here or abroad, it will be in the next issue of “Cartoons.” 


FOR ae BY NEWSDEALERS 


— Published by — 
H. H. 320 W. Washington St., Chicago 


WHEN you WANT ANYTHING AND DON’T 
NOW WHERE TO FIND IT 
WRITE B UREAU OF INFORMATION 
POPULAR MECHANICS CHICAGO 


MONTHLY CASH PRIZES 


Until further notice in this magazine the Editor of 
Popular Mechanics will pay two cash prizes each month for 


(Ever 


ery Essential 


the best original contributions to its 


SHOP NOTES DEPARTMENT 


$10 for the Best Contribution 
$5 for the Second Best 


in wood-working is given in the book 


Wood-Working for 


Amateur Craftsmen 
By IRA S. GRIFFITH, A.B. 


The chapters dealing with making special articles 
bring out every cut, and process used in this 
important trade, and the proper use and care of tools, 
working up of materials, etc., are treated thoroughly 


and plainly. 
CONTENTS : 


Making Out a Stock Bill--Laying Out Rough Stock—Hand Saws— 
Sawing with Hand Saws — Planes: How to Set and Adjust the Irons 
— Squaring Up Mill Planed Stock—Squaring Up Rough Stock — 
Whetting Plane Irons and Chisels—Grinding Plane Irons and Chisels 
— Making a Bird Box — Making a Tabouret — How to Make an 
Umbrella Stand — Making a Magazine Stand — Making a Table — 


Making a Cabinet. 128 pages — 125 illustrations —J5x7 — Cloth, 
PRICE 50 CENTS POSTPAID 
Order of your dealer or 


POPULAR MECHANICS BOOK DEPT. 
318 W. Washington St. CHICAGO 


THIS If IN ADDITION to our usual rates for such contrib- 
uted articles. 

Quality, not length counts. 

Checks will be sent on the last day of each month for the 
prize articles received during that month. Publication in the 
magazine will follow in about two months. 


PRIZES AWARDED FOR DECEMBER, 1911 


First Prize—J. H. BEEBEE, $10 
* Turning Dowels" 
Second Prize—HARRY C., KELLEY, Pittsfield, Mass...... $5 


“Windshield on a Motorcycle” 


EXTRA AWARD 
On account of there being five contributions this month 
each of which deserved second prize, we have made an EXTRA 
AWARD of four additional second prizes, as follows : 


A. S. THOMAS, Gordon, $5 
*A Garden Seed Row Marker 
Wood Turning Without a Template” 
J. O. TURNER, Franklin, Ky........ $5 


* Portable Automobile Crane” 
D. MAXSON, R1 
Window Ventilator ” 
All accepted contributions to our departments, “SHor 
NoTESs”’ “and “AMATEUR MECHANICS,” are paid for immedi- 
ately; checks for prize awardsare sent at the endof each month. 


Address, EDITOR POPULAR MECHANICS 


318 W. Washington St., Chicago 
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DOESNT THIS LOOK MORE LIKE LIVING# 
*, THAN WHAT YOURE DOING 


NOW, 


Florida and Live 


Like a Prince 


among the grapefruit and the palms and 
the perpetual sunshine of beautiful 
North Tampa. 


The crop of shining dollars you can 
harvest on one of these 10-acre fruit or (: 
truck farms will warm the cockles of your 3 
heart and swell your bank balance. Not merely  \/ 
an annual crop, mind you, but several crops a year. 


The cost? Exactly 314 cents a day on each acre—less than 
a single carfare up in the shivering North! Why, a 16-year-old 
boy can finance the purchase of one of these 10-acre money-producers 
without half trying! 
Year after year you’ve envied your wealthier neighbors their winter 
trip to sunny Florida. Here’s your chance to go them one better—to make 
your money under smiling skies instead of just running down here to spend it. 


Your North Tampa Farm, North Tampa at a Glance: 


if selected without delay, will be one of the This one county alone, as shown by the 
very choicest in this whole celebrated U.S. Government reports, produces over 
district. You “*lost to civiliza- $680,000.00 worth of grapefruit in a year. 
tion’’ either; for with 8 railroad stations : s : 
adjoining our North Tampa tract, 3 import- p azingly 
ant railroads crossing it, daily free mail deliv- : 
ery, and the hustling metropolis of Tampa The highest priced markets in the world 
itself within easy walking distance, you’re _!i¢ at your very door, ready and oe for 
practically getting a suburban property at aed crops of fruit, truck and poultry. 
country acreage prices. emand exceeds supply. 

The nearness of the city of Tampa gives 
you the advantages of the metropolis with the comfort of the country. 

Merchandise in the local stores cheaper than in the North. 


Transportation such as few modern tracts can show: 3 important rail- 
roads cross the property, 8 railroad stations adjoin it. 


Schools, churches, soil, water, climate—you must read our free book on 
Florida before you can grasp all these advantages, and appreciate 
what they mean to you. Ask for specimen letters from those who have 
bought in this tract—they’re as full of inspiration 
as a Florida grapefruit is of juice. 

Your money back if you want it. Take ampie time for 
investigation, but make your reservation now. 
There’s a farm waiting for YOU in 
Florida TODAY 
—but don’t keep it waiting too long. North Tampa is rapidly 
filling with happy prosperous landowners home-owners—who 


are utterly at a loss to know why you persist in shivering and 
slaving away in the crowded, rent-paying North. 

Don’t let your chance slip past you this time! Send us 
TODAY (pretected by our broad, straightforward Money- 
Back Guarantee) your remittance for $1 per acre on as 
many acres as you think you want. Or fill in and mail 
the attached money-bag coupon: it entitles you, as a 
reader of POPULAR MECHANICS, to one of the most 
accurate, interesting, up-to-the-minute books on Florida 
ever published. 


NORTH TAMPA LAND CO. 
1128 Commercial Nat’] Bank Bldg. CHICAGO 
Please Mention Popular Mechanics 


NORTH CO. p. tech. 
OMMERCIAL LAMP: LANDS 
end me, F . your most interesting 


book about FLORIDA LAND. 
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250 PP. CATALOG 


ELECTRICAL AND WIRELESS 6000S 
in stamps or coin, which may be deducted on first 
MAILED FOR 6c = comes 00. coin, ich may ucted on firs’ 


order of $1. 
Unquestionably the largest and most attractive catalog of its kind published. 


ATTRACTIVE PRICES and 


Our flash lights, equipped with Mazda lamps and new Tungsten batteries, are lower in 
price than most dealers’ cost. The lowest prices on Magnet wire, telegraph instruments, 
experimental wireless instruments, and thousands of electrical products. 


WIRELESS INSTRUMENTS 


experimental use 
The most complete line of wireless instruments before the public. 
WHAT THIS BIG CATALOG CONTAINS: 


75 pp. Wireless Instruments 50 pp. General Electrical Supplies 
20 pp. Telegraph Instruments 10 pp. Mirroscopes (will project 
30 pp. Motors and Dynamos pictures of all sizes in natural 
15 pp. Flashlights and Miniature Lamps colors greatly enlarged) 

25 pp. Miniature Trains 10 pp. Launch Lighting Outfits 


Bull Dog Flash Light 
with Mazda Lamp 
and Tungsten battery 
Only $1.25 
Postage 18c 


209 Mirroscope Fitted for ~ 


4 


tna ty, Gas or Acetylene Only $2.50 


sewing motors, 


And a complete line of electric Rehting plants, washing —_—m, 
1 tools, electrical 


books, and in fact anything and esenpliiea in the field of electrics. 


424-426 St. Clair Street 
TOLEDO, OHIO 


OTORS AND 
[AUNCHES 


Catalogue M Free of Motors 
Catalogue 8 Free of Boats 


ENGINES FROM 2 TO 40 H.P. BROS. 
IN STOCK Cos Cos, Conn. 


For Garages, Automobile Owners, Mechanics, etc. Econom- 
ical, durable, practical and simple. An indispensible necessity. 
Will wash all inaccessible parts of motor and will economize 


gasoline to a mini . No grease cup or oil cup should be 
removed or opened and filled until it is first cleaned off with this 
wash gun, Price of Wash Gun (F. 0, B, Chicago) $ 5022 
Brush 25c Extra — 
We fully guarantee the gun to give complete 
satisfaction barring carelessness and abuse. 


NO REPAIR SHOP IS COMPLETE WITHOUT ONE 


The use of the Wash Gun is not confined to the automobile, 
by any means—it is indispensible for cleaning all kinds of ma- 
chinery, typewriters or printer's forms, as the force of the gas- 
oline jet will cut gummed dirt, ete., out of type and can be used 
to advantage in many other places too numerous to mention. 

Also if carried ‘illed with a fire extinguishing fluid, when 
not in use as a wash gun, you have a ready fire extinguisher at 
hand equal to or superior to any fire extinguisher on the 
market for automobile service. 

By adding a special spray nozzle so as to handle the spraying 
compound used on flowers and shrubbery, the gun becomes 
indispensible for florists and nursery use. 

An attractive proposition for live agents to 
make big money. Write for particulars to 


| 


DEAM & CO., 507 Great Northern Bldg., Chicago 


NEVER FAILING LIGHTER 


| pocket lighter for smoker, automobilist, 


householder. Fits pocket like fountain pen. 
Handsome, ever ready, waterproof, indestructible. 
e Price 30 cents, paid. Pocket 
clip 5c additional. 
Agents’ prop 
Stevens Mfg. & Supply Co. 
1225 Wabash Ave., CHICAGO 
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Tool in 
Your Kit 


Maybe a lawyer could 

open a case” without 
using this pry bar and 
nail puller—but it’s dollars to 
doughnuts that a carpenter, 
plumber, steam fitter or elece 
trician would find it the most 
useful tool he ever put hand to. 
The, Bonner Pry Bar is great 
for “getting into things.” 
Takes up floors, tears off ceil- 
ings, removesscaffolding, opens 
packing boxes, gets a bulldog 
grip ona balky nail and never 
lets up till it comes. — pull 
anv nail—straight. 


BONNER 


Pry Bar and Nail Puller 


will pay for itself by doing things that no other 
tool can do A household convenience, Handier 
than a Hammer. [Aade in 14 and 23 inch sizes, 
of special tool steel, and tempered to stand wear 
and tear. Small size nickel-plated, larger size 
blue finish. Sold direct from factory if your 
local hardware store cannot supply you. nd 
us your dealer’s name. 


GC. E. BONNER MANUFACTURING CO. 
Champaign, Hil. 


Also makers of Bonner « Victor” Chain Pipe 
Wrench, Bonner Auto Kits, Bonner Farmer 
Kits and other special purpose tools 


).J.D0C*K 
EEE” 
Put This 
DEAM WASH GUN 
Cain 
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Raising a Roof 
For a Rainy Day 


By FRANKLIN O. KING 


‘‘Into Each Life Some Rain Must Fall,’’ said 
Longfellow, and I believe You will agree with Me, 
Mr. Reader, that it is a Wise Man who Knows 
enough to Come in out of the Wet. If You haven’t 
the Prudence and Foresight to take advantage of 
Good Weather and Raise a Roof for Your Family 
that will Protect them when the Storms come, it 
will be Up to Them to Find Shelter where Best 
They may. The Wisdom of ‘‘ Laying By Some- 
thing For a Rainy Day,’’ was never Better Exem- 
plied than it is at Present, and if that Somethingis 
properly Invested in an Income-Producing Farm 
Home in Gulf Coast Texas, Your Children some 
Day Will Rise up and 
Call you Blessed. 

How much Better off 
are You than Last Year, 
or the Year before That? 
How Much have You Ac- 
tually Got that You could 
call Your Own? A little 
Furniture? A Piano, per- 
haps? A Few Dollars 
in the Bank? And how 
many Weary Years has it 
taken You to get To- 
gether that little Mite? 
Don’t You see how Hope- 
less It is? You come 
Home each Night a little 
more Tired, and Your 
good Wife can see the 
gray coming into Your 
Hair—if It isn’t already 
There. Chances for Promotion grow Less and 


Less, as each Year is added, but Ever and Always 
Your Expenses seem to Grow. 

The Systematic Saver Accumulates slowly, un- 
less His Savings are Put to Work where They can 
Earn Something Worth While. Fifteen Hundred 
Dollars put into the Savings Bank will, in One 
Year, at3 per cent earn You less than Fifty Dol- 
lars. Half of Fifteen Hundred Dollars invested 
in One of our Ten-Acre Danbury Colony Farms, 
in convenient Monthly Payments (Protected by 
Sickness and Insurance Clauses) will Earn Free- 
dom from Care, and that Comfort which comes 
from the Ability to Sit under One’s ‘‘Own Vine 
and Fig Tree,’’ with a certain Income Insured. 


The Best Incentive to Persistent and Systematic Sav- 
ing is the Desire to Get a Home. The Best Place I 
Know of to Get a Home is in the Rain Belt of 
Gulf Coast Texas, where You can Grow Three 
Big Money-Making Crops a Year, on the Same 
Soil, and where Irrigation and Fertilization do 
not Eat up the Profits Your Hands Create. 


TOMATOES 


The Man with the Hoe—and the Bank Account 


If every Man who reads this Article would Take 
the Time to THINK, and the Trouble to INVES- 
TIGATE, every Acre of our Danbury Colony Land 
Would be Sold Within the Next Three Months. 
If Every Woman who glances through this Ad- 
vertisement but Knew the Plain Truth about our 
Part of Texas, You couldn’t Keep Her away 

rom There with a Shot-Gun, because the Woman 
is Primarily a Home-Seeker and a Home-Maker, 
and the Future of Her Children is the Great Propo- 
sition that is Uppermost in Her Mind and Heart. 
Do You Know that Growers of Figs, Straw 
berries and Early Vegetables clear a Net 
Profit of $300 to $500 an Acre in Gulf Coast 
Texas? Do You Know men have realized 
more than $1,000 an acre Growing Oranges in 
Our Country? If You Do Not know these things, 
you should read up on the subject, and you must 
not fail to get our Free Book, which contains 
nearly 100 shoheewanihe of growing Crops, etc. 
What would You think 
of a little Town of about 
| 1,200 situated 
near our Lands, where 
| they ship on an average 
| 


ONIONS 


of $400,000 worth of 
Fruit, Vegetables, Poul- 
try, Eggs, etc., a year? 
During 1910 this Com- 
munity shipped nearly 
$100,000 worth of Straw- 
berries alone. 

We are situated within 
convenient shipping dis- 
tance of Three Good Rail- 
roads, and in addition to 
this have the inestimable 
Advantages of Water 
Transportation through 
the Splendid Harbors of 
Galveston and Velasco, 
so that our Freight Rates 
are Cut Practically in 
Half. The Climate is Ex- 
tremely Healthful and 
Superior to that of Cali- 
fornia or F lorida— Winter and Summer—owing to 
the Constant Gulf Breeze. 

Our Contract Embodies Life and Accident 
Insurance, and should You die, or become totally 
disabled, Your Family, or anyone else You name, 
will get the Farm without the Payment of 
another Penny. If You should be Dissatisfied, 
we will Absolutely Refund Your Money, as per 
the Terms of our Guarantee. 

Write for our Free Book. Fill Out the Blank 
Space below with Your Name and Address, plainly 
written, and mail it to the Texas-Gulf Realty Com- 

any,1316 Peoples Gas Building, Chicago, Illinois. 
ead It carefully, then use Your Own Good 
Judgment. a * * 


Please send me your book, “ Independence With Ten Acres.” 


February issue Popular Mechanics 


Please Mention Popular Mechanics 


POPULAR MECHANICS ADVERTISING SECTION 


DRAFTSMAN 


Will INSTRUCT PERSONALLY a 
limited number selected, ambitious men in 


Practical Drafting, Detailing, Designing 


Draftsmen Drawing $125-$150 Monthly 
Are NOT MADE in Schoolrooms, | 
Are NOT MADE by reading books, 
Are NOT MADE by making Copies, 
Are NOT MADE at home drawing pictures 


from printed book lesson. 


LET ME TELL YOU: 
It requires actual, practical, up-to-date 
DRAFTING-ROOM WORK to train YOU 
to gain the PRACTICAL EXPERIENCE 


that your employer will demand of you. 


This $13.85 


DRAWING 
OUTFIT 


ana Free Position. 


As Chief Draftsman of Engineering firm I know 
exactly the Quality and Quantity of PRACTICAL 
training, knowledge and actual up-to-date experience 
(not school knowledge) you must have, in order to obtain 
a good position and advance to highest salary. 

I oi INSTRUCTION UNTIL COMPETENT and 
81v€ PLACED in POSITION at above Salary. 

DON’T waste TIME and MONEY trying to learn 
from books or printed “STUFF” you can only learn on 


PRACTICAL WORK which I furnish you. 


Address CHIEF DRAFTSMAN 
Div. 1, Eng’s Equip’t Co. (Inc.), Chicago 


Please Mention Popular Mechanics 


on. 


~DRAFTSMEN WANTED, 


THAT CAN DRAW 
THE HIGHEST 
SALARY. 


MEN 

7TH BRAIN 
NOT WITH BOOKS 
ONLY SUCCEED 


ONLY * 
THTE BE 
PRACTICAL 
MEN WANTED 


Good Draftsmen are ALWAYS in Demand ALWAYS 
Busy, ALWAYS Drawing Good Salary 


The Work is Pleasant, Interesting, Clean 
and Leads to Best Paying Highest Positions 


If you are ambitious, bright and anxious to learn I can train you at home 
on practical, actual Drafting room work in a short time for a position $125- 
$150 monthly. Only a limited number can receive my personal training. 


I DON’T SELL YOU a lot of books to look at with disgust or to lay on a shelf to be 
covered with dust. 

I DON’T SELL YOU printed school lessons or pictures to copy. You MUST learn on 
actual Drafting room work. 

I DON’T SELL YOU or give you a worthless ‘‘cheap-skin’’ Diploma to hang on the 
wall and that will be all. 

BUT I TRAIN YOU until competent; more than that, until placed in position at above salary. 

AND I TRAIN YOU personally and individually to advance you as fast and far as " can go. 

AND I TRAIN YOU on practical work to give vou required UP-TO-DATE 
PRACTICAL WORKING EXPERIENCE. 


Remember: 
: AM NOT teaching 227 different trades ——ONLY ONE 
and THAT ONE right. 
I AM NOT looking for students—they look for me, 
for I have been at this over 22 years. 
I AM NOT accepting every one that has the price— 
only those anxious to succeed with me. 
I rather satisfy a few than dissatisfy too many. 
I furnish all Instruments and Working Outfit 
(not school set), this HIGHEST GRADE FREE. 
If you want to be aGOOD DRAFTSMAN, 
drawing good salary, write to me NOW. 
Address, CHIEF DRAFTSMAN, Div. 1 
Eng’s Equip’t Co. (Inc.), CHICAGO 


W. F. HALL PRINTING COMPANY, CHICAGO 
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Sharpen your tools 30 days Free 
on this new, shaft-drive 


Luther “Hummer” 


Tool Grinder 
Foot and Engine Power 


Does the toughest job of grinding easily in a few 
minutes—your tools will always be sharp, making 

work go faster and easier—You can prove this by ac 

use of this machine for 30 days Free. If you are not sat- 
isfied that it saves money, time and tools, send it back at my 
expense. Built all of steel and iron—no chains—shaft drive 
like automobile—dust-proof ball bearings—gravity lubrication 
—runs 4000 revolutions per minute—easy as sewing machine— 
5 years guarantee—absolutely revolutionizes tool sharpening. 


Shop Outfit Extra Attachments 


The shop outfit we will send youon30daysFree With the extra attachments the “Hummer” 
Trial includes 14 attachments and accessories, can be used as a turning lathe, force feed 
fully providing for every grinding, sharpening drill, jig and circle saw, blacksmith forge— 
and polishing need. Sharpening attachments 16 extra attachments in all which equip your 
enable an apprentice to do difficult work like shop at low cost. If you bought machines to 
sharpening twist drills, or gumming saws fullyas do the work these attachments do, the cost 
wel as high priced mechanics. would be many times greater. 


Dimo-Grit—"the wheel for steel”—25 times faster 
than grindstone—10 times more efficient 
than emery—will not draw temper 


Dimo-Grit, the new artificial diamond abrasive, 

is a twin product of carborundum. Dimo-Grit 

aS is especially suitable for steel, leaving the 

IRON SURFACER smoothest, keenest edge—cuts hardest steel 
en asemery does soft copper. It peels steel away 
in tiny shavings instead of wearing it away 

like the grindstone or emery wheels — never 

glazes—no heat developed—no need of hard 

pressing or water cooling —no danger of drawing tem- 

per. South African diamonds could cut steel no quicker 


—outwears any number of emery wheels and grind- 
stones. Carborundum wheels furnished if wanted. 


Return this Coupon for 30 
Days Free Trial Offer 


You do not put yourself under any obligations by re- 

reprinting the story of artificial diamond abra- 

Coupon ates as printed in McClure’s Magazine, and 
describing the ““Hummer” grinder and at- 

Luther Grinder Te tachments. Then you can select an out- 
Mfg.Co. fit for 30 days absolutely free trial. 


109 Michigan street, Luther Grinder Mig. Co. 
~ 7 409 Michigan St., Milwaukee, Wis. 
Dimo-Grit Sharp- 


b Please send, without cost or 
obligation to me your 30 days ening Stones 
Free Trial Offer and 40. page 


ening stones e 
fastest, smooth- 


Free Book. 


Shop Outfit 
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